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ELEMENTS 
OF 
NATURAL HISTORY 


AND 


CHEMISTR Y. 


P:A'R.-F: IV; 
GCHAP- I 
Of Fat, 


HE fat is a concrete oily matter, contained in the 

cellular tiſſue of animals. It is either white or 
yellowiſh, and commonly infipid as to both taſte and 
ſmell. Its ſolidity, colour, taſte, &c. are different in dif- 
ferent animals; nay, even in the ſame animal, as it is old 
er or younger, In the infant it is white, inſipid, and far 
from ſolid ; in the adult perſon, firm and yellowiſh; in 
the old man, of a deeper colour, very various in its con- 
ſiſtency, and generally of a ſtronger taſte. 

The fat of man and quadrupeds is conſiſtent, and ei- 
ther white or yellow: The fat of birds is finer, ſweeter, 
more unctuous, and generally leſs ſolid : In cetaceous a- 
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nimals, and fiſhes, the fat is almoſt fluid, and frequently 
diſpoſed in certain reſervoirs, ſuch as the cavity of the 
cranium, and the vertebræ. It is found too in ſerpents, 
inſects, and worms; but in theſe animals it is confined 
to the viſcera in the lower part of the belly, where it is 
diſpoſed in ſmall lumps: only a very ſmall quantity ot 


it is found on the muſcles, and under the ſkin. 


It has been obſerved, that the fat of frugivorous and 
herbivorous animals is firm and ſolid, but that of carni- 
vorous animals more or leſs fluid. It is, however, to be 
remarked on this head, that the fat muſt always be leſs 
ſolid, and leſs concrete, in a warm living animal, than in 
a dead carcaſe, cold, and under diſſection. 

The fat of an animal is different in its nature in differ. 


ent parts of the body. About the reins, and under the 


{kin, it is ſolid: It is leſs ſo between the muſcular fibres, 
or near the moveable viſcera, ſuch as the heart, the ſto. 
mach, and the inteſtines. It is more copious in winter 
than in ſummer. It ſeems to contribute to the mainte- 
nance of heat in thoſe regions in which it is placed, as is 


: proved by a great variety of facts that have been collect- 
ed by phyſiologiſts. It ſeems even to contribute to the 


nouriſhment of animals, as has been obſerved of the 
bear, the marmot, the dormouſe, and of all thoſe animals 


in general which are occaſionally conſtrained to'a long 


abſtinence; for, on ſuch occaſions, their greaſe is, by de- 
grees, melted and waſted away. 

Before uſing greaſe in the making up of medicines, or 
before examining its chemical properties; it ſhould be 
cut into pieces, and the membranes and veſſels running 


through it ſeparated from it: it is next to be plentifully 


waſhed with water, and melted with a little water in a 
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new earthen veſſel, When the water is eyaporated, and 
the boiling ceaſes, it may then be poured into another 
earthen veſſel, and ſuffered to cool. 

All the chemical properties of greaſe have not yet 
been examined. Nothing but the power of fire, of air, 
and of ſome re- agents, on this ſubſtance is, known: Yet 
there is ſcarce any animal matter with which we need 
more to be wellacquainted, in order that ſome judgement 
may be formed of the uſes to which it is applicable, of 
which there is nothing certain hitherto, known ; as well 
as of the alterations which it is liable to ſuffer in living 
bodies. 5 

The fat of any animal is liquefied by expoſure to 
gentle heat, and congealed by cooling. When expoſed 
to a ſtrong heat, with concourſe of air, it diffuſes a ſmoke 
of a poignant ſmell, which occaſions tears and coughing ; 
and it burns, when expoſed to a heat ſufficient to volati- 
lize it» It leaves but very little reſidual coal. Greaſe diſtil - 
led on, a water-bath, affords a vapid water, of a light a- 
nimal ſmell, neither acid nor alkaline, but liable to take, 
in a ſhort time, a putrid ſmell, as alſo to depoſite mu- 
cilaginous filaments. This phenomenon, which takes 
place in all water obtained from animal ſubſtances by 
diſtillation on a water- bath, proves that the water catries 
off with it ſome mucilaginous principle to which the al- 
teration muſt be owing. Animal fat diſtilled in a retort, 
affords a phlegm which is at firſt agueous, but becomes 
afterwards ſtrong acid, and oil that js partly liquid, part- 
ly concrete ; and there remains a very ſmall quantity of 
reſidual coal, which jt is not eaſy to incinerate, and in 
which M. Crell found a ſmall portion of calcareous phoſ- 
phate. Theſe products have an acid ſmell, lively and 
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pungent, and as ſtrong as that of the ſulphureous acid, 
The acid is of a peculiar nature, and has been carefully 
examined by Mr Crell ; but as it is exceedingly difficult 
to obtain it by diſtillation, that chemiſt employed a much 
ſurer and more expeditious proceſs : we will ſpeak of it 
afterwards. The concrete oil may be rectiſied by repeat. 
ed diſtillation, ſo as to become highly fluid, volatile, and 
_ penetrating,—in a word, ſo as to exhibit all the charac. 
teriſtics of a genuine, eſſential or volatile oil. Twenty. 
eight ounces of human fat afforded Mr Crell twenty 
"ounces, five drachms, and forty grains of fluid oil, =three 
ounces, three drachms, and thirty grains of ſebacic 
acid,—and three ounces, one drachm, and forty grains 
of bright coal, nearly in the ſame ſtate with plumbago 
or carbure of iron, as was remarked by M. de Morveau, 
In this analyſis, there were five drachms and ten grains 
loſt : That loſs muſt have been owing to the water in va- 
pour, and the elaſtic fluids that were diſengaged, as Mr 
Crell did not make uſe of any pneumato-chemical ap- 
paratus, 
VGBreaſe is very ſpeedily altered, when expoſed to the 
action of hot air: inſtead of continuing ſweet and in- 
odorous, as when freſh, it becomes ſtrong and pungent 
in its taſte, and abſolutely rancid. This alteration ap- 
pears to be a real fermentation, by which the acid is de- 
veloped, and placed in a free ſtate. Although this acid, 
thus develloped, ſeems to be of the ſame nature with 
the ſebacic acid, I conſider not the change as owing ſole- 
ly to the oily part of the greaſe. The peculiar animal 
mucilage diſcoverable by a farther analyſis, may come 
in for its ſhare ia this alteration. The rancidity of 
greaſe may be corrected in two ways: water itſelf, as 
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has been obſerved by Mr Pcerner, is capable of carrying 
off all the acid that it contains; alkohol, according to 
M. de Machy, has alſo the fame power. This proves 
that the acid of rancid greaſe reduces it into a ſort of ſa« 
ponaceous ſtate, in conſequence of which it becomes 
ſoluble in water and alcohol. Either of theſe fluids 
may be therefore confidently employed to reſtore rancid 
greaſe to 1s original ſtate. 

When greaſe is waſhed with a great quantity of diſtil- 
led water, the fluid diſſolves a gelatinous matter, the ex- 
iſtence of which appears upon evaporation ; but the 
greaſe ſtill retains a certain portion of that matter inti- 
mately combined with it, on which its ſuſceptibility of 
fermentation depends. Farther, the power of water o- 
yer this animal ſubſtance has not yet been accurately 
aſcertained. | | 

Mr Crell, and the chemiſts of Dijon, have aſcertained 
in what manner alkaline ſubſtances act upon animal fat. 
Pure alkalis have long been known to form a ſort of 
ſoap with fat. Mr Crell, by treating that foap with a 
ſolution of alum, or aluminous ſulphate, ſeparated from 
it oil; and by evaporating the liquor, obtained ſebate 
of potaſh. This laſt ſalt he diſtilled with concentrated 
ſulphuric acid, which diſengaged the ſebacic acid. To 
ſeparate from this acid, the ſulphuric acid combined 
with it, Mr Crell adviſes to diſtil it again on a fourth 

part of the ſebate of potaſh, which muſt be reſerved for 
the purpoſe. To aſcertain whether it be entirely puri- 
fied from ſulphuric acid, it may be aſſayed with acetite 
of lead, If the precipitate now formed be totally ſoluble 
in vinegar, it contains no fulphuric acid. The chemiſts 
af the Academy of Dijon employ a ſimpler proceſs for 
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obtaining the ſebacic acid: they melt the tallow, and, 
as it melts, throw into it quicklime : when this mixture be. 
comes cool, they boil it in a large quantity of water: they 
next filtrate and evaporate the lixivium ; and, by this 
Means, obtain calcareous ſebate, which is brown and a- 
erid. To purify this falt, it is calcined in a crucible, dif. 
ſolved, filtrated, and mixed with a juſt proportion of wa- 
ter containing carbonic acid, in order to ſeparate, by pre. 
cipitation, the ſuperfluous lime: it is after this evapora- 
ted; and affords, by evaporation, a white ſalt, which is 
diſtilled with ſulphuric acid, to diſengage the ſebacic a- 
cid. 

This acid may likewiſe be obtained by diſtillation from 
the butter of cacao, the white of the whale, and probably 
all fixed vegetable oils. The following are its characteriſ- 
tic properties: It is liquid and white, and its ſmell very 
lively: it exhales white fumes: it is decompoſable by fire, 
on which it becomes yellow, and affords carbonic acid : 
it converts blue colours to an high red : it unites with 
water in any proportion: with lime, it forms a cryſtal- 
lizable ſalt ; with potaſh and ſoda, ſalts that cryſtallize 
in needles, and remain fixed in the fire, In union with 
the nitric acid, it diſſolves gold; it acts upon mercury 


and ſilver; it precipitates nitrate and acetite of lead; it 


decompoies tartarite of potaſh, by precipitating the tar- 


tareous acidulum, or cream of tartar ; it alſo decompo- 


ies alkaline acetites. If ſtrongly heated with ſulphuric 
ſalts, it diſengages from them their acid in a ſulphureous 
ſtate ; it precipitates nitrate of mercury and filver. A 
numberof theſe properties had induced Mr Crell to think, 
that the ſebacic acid might poſſibly be nothing elſe but 
a modification of the muriatic acid; but M. de Morveail 

| obſerves, 
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obſerves, that, as it decompoſes corroſive muriate of mer. 
cury, that property alone is ſufficient to diſtinguiſh it 
from the muriatic acid, | K 

Mineral acids, in a concentrated ſtate, alter and burn 
greaſe, The ſulphuric acid turns it brown ; the nitric 
acid gives it a lemon-yellow colour. 12 

Sulphur combines very eaſily with fat, and forms with 
it a combination that has not been yet ſufficiently EXA. 
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Greaſe is capable of diſſolving certain metals. It is 
united with mercury in the preparation known by the 
name of mercurial pomatum. To effect this union, all 
that is neceſſary is, to triturate the metal with 
hog's lard, for a conſiderable time. By this operation, 
the mercury 1s divided, attenuated, and united with the, 
greaſe ſo intimately as to give it a {late colour, and no 
longer appears, therefore, in a metallic form. This un- 
jon, however, is partly nothing but an extreme diviſion ; 
or, at leaſt, only a part of the mercury is diſſolyed by 
the ſebacic acid ; for a magnifier ſhews the globules of 
the mercury (till exiſting naked even in the beſt-prepa- 
red ointment. | 

The three metals moſt liable to alteration by fat, are, 
lead, copper, and iron. The oxides of theſe metals, too, 
combine with it very readily, This is what makes it 
ſo dangerous, to ſuffer meats that have been prepared 
with fat to ſtand for any time in copper diſhes, or even in 
earthen diſhes glazed with lead-glaſs,—In combinations 

of animal fat with the oxides of metals, it is obſerved, 
that the oxides paſs eaſily, with the help of heat, into 
the metallic ſtate. This is owing to the combination of 
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the hydrogenous gas diſengaged from the greaſe, 2 
the oxigene of the oxides. 

Almoſt all vegetable matters may be combined with 
fat. Extracts and mucilages render it, in ſome degree, 
ſoluble in water, or at leaſt contribute to its ſuſpenſion 
in that fluid. It combines with oils in any proportion, 
communicating to them a part of its own conſiſtency, 

Theſe are all the chemical properties which this fub- 


ſtance is known to poſſeſs. From conſidering them, it 


appears, that greaſe is nearly of the fame nature with 
butter, being a fixed concrete oil, that owes to oxigene 
its ſolidity. This property has been n by all for- 
mer chemiſts to an acid. 

As to its uſes in the anlmal economy ;—beſides main- 
taining heat in the parts around which it is diſpoſed, and 
giving an agreeable plumpneſs and roundneſs to the 
form, with a whitenefs to the ſkin : Macquer thinks it 
likewiſe ſerves to abſorb the acids when too copious in 
the animal body, and regards it as the reſervoir of theſe 
ſalts. We are at leaſt certain, that when too much a- 


cid is is introduced into an animal body, it diffolves and 
melts the fat, by communicating to it, no doubt, a fa-' 


ponaceous charaQter, and rendering it more foluble. 
Exceſs, and, ſtil} more alterations of the fat, occaſion 
fatal diſtempers in the animal economy, the ſymptoms 
and effects of which are far from having been yet ex- 
amined with ſufficient accuracy. Lorry has ſtudied them 
with particular attention; and has ſhewn, that there ſub- 
liſts a ſtriking analogy between this fubſtance and the 
bile, This analogy is in fact founded an the fatty nat- 
ture of the bile, on the colour that it frequently aſſumes 
in bilious complaints, on the ſolution and abſorption of 


the 
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the fat, in long continued affeQions of the liver; on the 
cruel practice of enlarging and ſoftening this viſcus in 
ſome fowls, by diffolving their fat by long inaction 
combined with a dry and long continued heat, &c. 

Fat is uſed as a ſeaſoning, and is nouriſhing to people 
who have ſtout ſtomachs. In medicine, it is applied ex- 
ternally, as ſoftening and calming ; it enters into the 
compoſition of ointments and plaſters, 

The marrow contained in the long bones, exhibits the 
ſame properties with the fat ; but it has not yet been 
analyſed with ſuch accuracy as might enable us to de- 
ſcribe its charaRteriſtic properties. 


E V. 
Of the Bile and the Biliary Calculi. | 


e bile or gall is a fluid, of a green colour, more 

or leſs yellowiſh, of a very bitter taſte, and of a 
nauſeous ſmell, that is ſeparated from the blood by a 
glandular viſcus, univerſally known by the name of 
the liver. In moſt animals, excepting inſets and 


worms, it is collected in a membranous reſervoir be- 


fide the liver, called the all. bladder. The human 
bile has been but little examined hitherto, on account 
of its being ſo difficult to procure a ſufficient quantity 
of it. It is on the cows that chemical experiments 


have been made. 


Its conſiſtency is nearly gelatinous or ſlimy: it runs 
into threads, like a tolerably clear ſyrup : when ſhaken, 
it froths like a ſolution of ſoap. | 

When diſtilled on a water-bath, it affords a phlegm 
that is neither acid nor alkaline, but liable to paſs, in a 
certain ſpace of time, into a putrid ſtate, , I have often 
obſerved. in this phlegm a ſingular property: I have 
found it to exhale a very diſcernible ſweet ſmell, nearly 
the ſame with that of muſk or amber. This experiment 
has been repeated a great many times in my laboratory. 
It ſucceeds beſt, in the diſtillation of bile that has been 
kept for ſome days, and is a little altered. When all the 
water that can be obtained from the bile on a water- 


den! is ſeparated from it, it is then found to be in the 
ſtate 
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fate of an extract, more or leſs dry, and of a deep em- 
browned green colour. This extract of bile attracts 
moiſture from the atmoſphere : It is very tenacious and 


pitchy ; it may be entirely diſſolved in water. By diſ- 


tillation in a retort, it affords a yellowiſh alkaline phlegm, 
in empyreumatic animal oil, a good deal of ammonia- 
cal carbonate, an elaſtic flaid mixed with carbonic acid, 
and hydrogenous gas : After this operation, there re- 
mains a coal of a conſiderable bulk, which it is eaſier 
to incinerate than any that we have yet mentioned.— 
According to M. Cadet, who, in the years 1767, pre- 
ſented to the Academy a moſt valuable Memoir on the 
Analyfis of the Bile, this coal contains carbonate of 
ſoda, an animal earth, and a ſmall portion of iron. It 
is to be obſerved, that the diſtillation of this ſubſtance 
muſt be ſlowly conducted; for it ſwells conſiderably. 
As to the ſalt, which M. Cadet takes notice of, as ex- 
iſting in the coal of the bile, and thinks to be of the 
ſame nature with ſugar of milk, it is eaſy to ſee, that 
ſuch a matter could not reſiſt the violent heat neceſſary 
to reduce the bile into a carbonaceous ſtate, 

In a temperature of between 1785 15% and 223“ 15%, of 
heat, the bile is ſpeedily altered: Its ſmell becomes more 
nauſeous ; its colourisaltered and deſtroyed; whitiſh mu- 
cilaginous flakes are precipitated from it ; it loſes its vil. 
cidity, and ſoon after acquires a fœtid pungent (mel! : 
When nearly putrefied, its ſmell becomes ſweet, like 
that of amber. My pupil, M. Vauquelin, has diſco. 
vered that the bile, after being heated on a water-bath, 
and thickened a little, will remain unaltered ſeveral 
months, in the ſame way as vinegar after being boiled. 
He has likewiſe diſcovered, that altered bile, which 
| exhales 
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oy exhales a ſœtid ſmell, and is of a brown colour, dirs 
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ty, and turbid, loſes its ſmell when heated; and that 
ſome concretealbuminous flakes are then ſeparated from 
it, 

The bile diſſolves very well in water. Its colour then 
changes to a yellow, which is darker or brighter ac- 
cording as the quantity of the water added is ſmaller 
or greater, | 

All the acids decompoſe it in the ſame way as ſoaps: 
the combination formed is a coagulum, This mixture, 
filtrated and eyaporated, affords a neutral ſalt, formed 
of the acid that has been employed, and ſoda. This 
beautiful experiment, for which we are indebted to M. 
Cadet, proves the exiſtence of ſoda in the bile. The 
matter that reſts on the filter, in theſe inſtances, 1s thick, 
viſcid, very bitter, and highly inflammable : its colour 


and conſiſtency are not always the ſame, but vary with . 


the nature of the acid employed, and the degree in which 
it is concentrated. I have obſerved, that the ſulphuric 
acid gives it a deep green colour, — the nitric acid, a lit- 
tle concentrated, a bright yellow colour, - and the mu- 
riatic acid, a very beautiful light green; but theſe 
colours vary greatly with the ſtate of the bile, and that 


of the acids. This precipitate is a ſubſtance ſimilar in 


its nature to reſins: On burning coals, it ſwells, melts, 
and takes fire: in alcohol, it is totally diflolyed ; and 
water precipitates it, like the reſinous juices, The ac- 
tion of acids on the bile ſhews, therefore, that {this 
ſubſtance is a true ſoap, formed of an oil nearly of a 
reſinous nature, in union with ſoda, They prove alſo, 
that there exiſts in this animal liquor, a certain quanti- 
of albuminous matter. That matter is the cauſe of the 

coagulation 
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coagulation of the bile by fire, by acids, by alcohol: and 
that ſame principle likewiſe produces its putrefaction. 

Neutral ſalts, mixed with the bile, prevent it from 
paſſing into a ſtate of putrefaction. 

Solutions of metals are decompoſed by the bile, which 
they likewiſe decompoſe, The fixed alkali of the bile 
unites with the acid of the ſolution ; and the coloured 
oil of the bile is precipitated in combination with the 
metallic oxide, 

The bile combines readily with oils, and takes them 
up, as well as ſoap, from ſtuffs. | 

The fluid is entirely diſſolved in alcohol; which ſe- 
parates from it the albuminous matter. The tincture 
of the bile is not decompoſed by water ; which ſhews 
this ſubſtance to be a true animal ſoap, equally ſoluble 
in aqueous and ſpiritous menſtrua, Ather very eaſily 
diſſolves it. 

Vinegar decompoſes the bile, as well as the mineral 
acids, The liquer, filtrated and eyaporated, affords ace- 
tite of ſoda in regular cryſtals. 

From theſe ſeveral facts it follows, that the bile is a 
compound, conſiſting of a good deal of water, a pecu- 
liar aroma, an albuminous mucilage, a particular con- 
creſcible oil, and carbonate of ſoda, M. Cadet relates, 
that he found it to contain a ſalt, which he thinks to 
be of the ſame nature with ſugar of milk ; and the ex- 
iſtence of that ſalt has been fince confirmed by M. Van 
gochaute. But it is probable, that this pretended fa- 
line ſubſtance is rather analogous to the bright, cryſtal- 
line, foliated ſubſtance which has been found by M. 
Poulletier in the biliary calculi of the human body, and 
of which we are about to ſpeak, 
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The bile, conſidered as it exiſts in the animal œcono- 
my, is a juice Which ſeems to promote digeſtion. Its 
ſaponaceous nature enables it to make oily matters com. 
bine with water. Its bitter taſte ſhews that it ſtimulates 
the inteſtines, and promotes their action on aliments, 
Roux, a celebrated phyſician and chemiſt of the Faculty 
of Paris, -whoſe premature death has been no inconſider- 
able loſs to both theſe ſciences, thought that the princi- 
pal uſe of the bile was to carry off from the body the 
colouring part of the blood. It appears to be decompoſed 
in the duodenum by the acids which almoſt always exiſt 
or are developed in the organs of digeſtion. It is cer. 
tain, at leaſt, that it is greatly altered, eſpecially in co- 
lour, when it forms a part of the excrements. Skilful 
Thyſicians, therefore, often draw very important induc- 
tions from an inſpection of theſe matters, concerning the 
ſtate of the bile in the inteſtines through which it is con- 
duct ed, and of the liver by which it is ſeparated, 
The extract of the gall of the ox, and of ſeveral other 
animals, is uſed as an excellent ſtomachic. It ſupplies 
the deſiciency, and quickens the inactivity of the bile: 
it ſtrengthens the tone of the ſtomach, giving it, when 
-weakened, new vigour to perform its functions. But it 
muſt be very cautiouſly uſed ; for it is acrid and heat- 
ing : it ſhould always, therefore, be given in very ſmall 
dozes, eſpecially to people whoſe nerves are delicate 
and eaſily irritated. Some aſcribe peculiar virtues to the 
gall of fiſhes; but the notion has not been confirmed by 
experience, and it is therefore to be ranked among the 
too numerous elaſs of thoſe prejudices which diſgrace 
the materia medica, 
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Of the Biliary Calculi. 


Wurxvxvrx the bile of the human body is, by any 
cauſe, detained in the veſicle, eſpecially when it is de- 
tained by ſpaſmodic contractions, as in caſes of melan- 
choly, or hyfterics, long-continued grief, &c. it becomes 
thick, and produces brown concretions, which are light, 
inflammable, and of a very bitter taſte, and are called 
biliary calculi, Theſe concretions are often very nume- 
Tous ; they diſtend the bladder, and ſometimes fill it up 
entirely. They occaſion violent hepatic pains, vomit- 
ings, jaundice, &c. I diftinguiſh them into three varie- 
ties: Thoſe which I include under the firſt variety, are 
brown, blackiſh, irregular, tuberculous, and ſeem to con- 
ſiſt of lumps: Thoſe of the ſecond variety, are harder, 
brown, yellowiſh, or greeniſh, in concentric layers, and 
generally covered with a dry, uniform, grey cruſt ;— 
their form is commonly angular and polyhædral: The 
third variety conſiſts of white, ovoidal concretions, more 
or leſs irregular in their form, covered with a whitiſh 
cruſt, ſcarce ever equally thick all over, in layers of a 
ſpathoſe appearance, or in tranſparent, cryſtalline plates, 
generally radiated from the centre to the circumference, 

The biliary calculi of the ſecond variety have been 
examined by M. Poulletier de la Salle. He has obſery- 
ed them to be ſoluble in alcohol. , On digeſting ſome of 
them in ſtrong ſpirit of wine, he remarked the liquor, 
at the end of a certain time, to be full of minute parti- 
cles, brilliant and cryſtalline, and with all the appear- 
ances of a ſalt, The experiments which he made on 
this ſubſtance led him to ſuſpect that it might be an oily 
ſalt, in ſome of its properties reſembling the acid ſalt 
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with which, under the name of flowers of benzoin, we 
are already acquainted ; but it would appear that its 
nature is hitherto unknown. That philoſopher could 
find this ſalt only in the biliary calculi of the human 
body, not in thoſe of the ox. This very ſingular fact 
needs confirmation ; for M. Vauquelin and I have found 
a ſmall quantity of lamellated matter in the biliary cal. 
culi of the ox. 
M. Poulletier de la Salle's diſcovery has thrown light 
on ſome facts that were collected by the Royal Society 
of Medicine, concerning the ſtones formed in the gall- 
bladder. That Society received from their correſpon- 
dents, ſome biliary calculi belonging to the third of the 
above- mentioned varieties, which had not then been de- 
ſcribed, They conſiſted of maſſes of tranſparent, cry- 
ſtalline plates, preciſely of the ſame form with the mat- 
ter diſcovered by M. Poulletier de la Salle. It even ap- 
pears, that a large proportion of theſe cryſtals may be 
formed of the bile of the human body ; for the Medical 
Society have, in their collection of calculi, a gall-bladder 
entirely full of this tranſparent ſaline concretion. 1 have 
two others of the ſame kind, which I received from my 
colleagues, Meſlrs le Preux and Halle, On examining 
theſe cryſtallized biliary calculi, I have diſcovered them 
to be of an oily nature, ſimilar to the fat of a whale. 
Soap, a mixture of æther and oil of turpentine, &c. 
have been propoſed as fit ſolvents for theſe biliary calcu- 
li. Itis worthy of obſervation, that they are not found 
in the gall-bladder of the ox, unleſs after dry ſeaſons, 
and a ſcarcity of freſh forage, and diſappear again in 
Spring and Summer, when the animal is ſupplied 


with plenty of green, ſucculent vegetables. Butchers 
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are well acquainted with this fact; they know, that 
between the month of November and the month of 
March theſe ſtones are found in the animals, and from 
March to November ceaſe to be found. This is a ſuf- 
ficient proof of the power of the ſaponaceous juices of 
plants to diſſolve the biliary calculi. Vet, it is not to 
be thought that medicines, however active and volatile, 
can be conveyed into the gall-bladder in ſufficient quan- 
tity to act there with the ſame energy in diſſolving the 
biliary calculi as in our experiments. In my opinion, 
the ceſſation of ſpaſm, and conſequently the dilatation 
of the biliary canal, is the true cauſe of the good effects 
of the ethereal mixtures that have been propoſed by M. 
Darande, which I have elſewbere recommended to be 


made up without oil of turpentine ;—with the more 


confidence, becauſe it is evident that the oil is both very 
heating, and produces no uſeful effect but that of dimi- 
niſhing the volatility of the ether; and it has been al- 
ready proved by ſome obſervations; that yolks of eggs, 
and, no doubt, many other ſubſtances, will ſerve the 
purpoſe as well, without the ſame unfavourable effects. 


Vot. IV. B CHAP 


—_— 


— 


_ 


— — 


1 


CHAP. VI. IP 


Of the Saliva, the Pancreatic Juice, and the Gaſtric 
| Juice. | 9 


A NATOMISTS and Phyſiologiſts have obſerved 
a great reſemblance between the ſaliva and the 
pancreatic juice. The ſalivary glands, and the pancreas, 
are in fact preciſely of the ſame ſtructure; and the hu- 
mours prepared by both theſe organs, appear to ſerye 
the ſame purpoſe. The human ſpecies and quadrupeds 
are the only animals that have ſaliva; at leaft, ſcarce any 
other animals have yet been found to poſſeſs ſalivary 

glands. a 
Chemiſts have not yet made any accurate experiments 
on either of theſe fluids, The only reaſon that can be 
aſſigned for this, is its being fo very difficult to procure 
even a very {mall quantity of either. We know only, 
that the ſaliva is a very fluid juice, ſeparated by the 
parotides and many other glands, which is conſtantly 
flowing into the mouth, but moſt copiouſly during the 
act of maſtication. This humour appears to be of a ſa- 
ponaceous nature, and impregnated with air, which ren- 
ders it frothy. When evaporated to dryneſs, it leaves 
but little reſidue: And yet concretions of the ſaliva are 
ſometimes formed in the ducts by which it is conveyed 
into the mouth. It appears to contain an ammoniacal 
falt ; for, lime and cauſtic fixed alkalis diſengage from 
it a poignant urinous ſmell, —Pringle, from experiments 
which 
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which he made, concluded the ſaliva to be very ſeptic, 
and that it promoted digeſtion, by occaſioning a com- 
mencement of putridity in the maſticated aliments. Mr 
Spallanzani, and ſome other modern naturaliſts, think, 
again, that it poſſeſſes, in an eminent degree, the 8 
of retarding and ſtopping putrefaction. 

The gaſtric juice is ſeparated from the ſmall = 
or extremities of the arteries that open into the internal 
tunic of the ſtomach, The ceſophagus ſupplies alſo a 
ſmall portion of it, eſpecially in the inferior region : in 
this region, many birds are obſerved to have very large 
glands that open into very diſcernible excretory ducts. 
M. Vicq d' Azyr has carefully deſcribed thoſe which ap- 
pear in the ſtork, oe. . 

Some modern naturaliſts have been at great pains in 
examining the gaſtric juice. Meſſrs Spallanzani, Scopoli, 
Monch, Brugnatelli, and Carminati, ſome years ago, 
examined the properties of this liquor. They procured 
it from the ſtomachs of ſheep and calves, by opening 
them after the animals had faſted for ſome time. They 
obtained it from carnivorous and gallinaceous birds, by 
making them ſwallow metal tubes, perforated with holes, 
and filled with very fine ſponge. Mr Spallanzani exa- 
mined the gaftric juice of his own ſtomach, by making 
himſelf vomit, and by ſwallowing tubes of wood filled 
with different ſubſtances, that he might judge of the 
effects of the gaſtric juice upon each of them. Experi- 
ments with tubes had been before tried by M. de Reau- 
mur. Laftly, M. Goſſe of Geneva has had the courage 
to make himſelf vomit many times, by a certain proceſs 


of his own, which conſiſts in ſwallowing air.— From all 
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theſe modern obſervations, the gaſtric juice appears te 
poſſeſs the following properties: 

This juice is the principal agent in digeſtion : It eon - 
verts the aliments into a ſort of uniform ſoft paſte : It 
acts on the ſtomach even after the death of the animal: 
It acts as a ſolvent; but, what diſtinguiſhes it from all 
other ſolvents, is, that it acts indifferently on animal and 
vegetable ſubſtances, without ſhewing any preference, 
or any ſtronger affinity with the one than with the other. 
Far from having a tendency to promote fermentation, it 
is one of the moſt powerful antiſeptics known. As to 
its intimate nature,—it appears, from the experiments of 
the above-mentioned philoſophers, to be different in dif- 
ferent claſſes of animals. According to Mr Brugnatelli, 
the gaſtric juice of birds of prey and granivorous birds 
is very bitter, and conſiſts of a diſengaged acid, refin, 
animal matter, and common ſalt : That of ruminating 
quadrupeds is very aqueous, turbid, and ſaltiſh ; it con- 
tains ammoniac, an animal extract, and common ſalt. 
M. de Morveau having digeſted ſome parts of the inte- 
rior tunic of the ſtomach of a calf, in water, found it to 
diſplay an acid character, Mr Spallanzani thinks this 
character to be owing to the aliments on which the ani- 
mal feeds: he never found the gaftric juice of carnivo- 
Tous animals, acid; that of granivorous animals, he 
found always ſo. M. Goſle experienced the ſame thing 
in himſelf, after living long on raw vegetables. Mr 
Brugnatelli thinks, that the white matter of the excre- 
ments of carnivorous animals contains phoſphoric acid; 
but M. de Morveau obſerves, that his experiments are 
not concluſive, Mr Scopoli found in it ammoniacal mu- 
riate; and ſuſpects, that the muriatic acid is produced 
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by the operation of the vital powers of animals : But he 
has no deciſive fact to ſupport this opinion; on the con- 
trary, every fact concurs to evince that it proceeds from 
the aliments. Meſſrs Macquart and Vauquelin have 
found the gaſtric juice of the ox, the calf, and the ſheep, 
to poſſeſs invariably an acid character; but from the 
accurate experiments which they have made, it appears 
to derive this character from the phoſphoric acid in a 
naked ſtate. They have obſerved, too, that thoſe juices 
alter and putrefy even very ſpeedily. The gaſtric juice 
of carnivorous animals appears to poſleſs antiſeptic 
powers in a more eminent degree. 

From all theſe facts taken together, it may be inferred, 

1. That the gaſtric juice is as yet but imperfectly known: 
2. That it appears to be different in different claſſes of 
animals, and modified according to the diverſity of the 
aliments on which they live: 3. That we have yet no 
proof of its being a peculiar acid, or that we ſhould ac- 
knowledge the exiſtence of a gaſtric acid: 4. That its 
moſt remarkable properties are, a very extraordinary 
ſolvent power, which acts with ſufficient energy even on 
bony and metallic ſubſtances, and is even ſaid to be ca- 
pable of attacking ſiliceous ſtones,—with a ſort of indif- 
ference on what matter it acts, and the ſame affinity 
with all matters. 

Its extraordinary antiſeptic power, which it commu- 
nicates to all bodies that are mixed with it, and which 
even ſtops putrefaction in ſubſtances in which that pro- 
ceſs is already begun, has been more attended to than 
any of its other properties. Meſſrs Carminati, Jurine, 


and Toggia, have applied the gaſtric juice to wounds. 
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Mr. Carminati has even adminiſtered it internally ; and 
they all agree with regard to its antiſeptic powers. But 
the experiments of Meſſts Maquart and Vaquelin above 
mentioned, which were made in my own. laboratory, 
prove, that the gaſtric juice of rununating animals hot 
ſeſſes no ſuch F 
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Of the Humours or Animal Matters that have not yet 
been examined; ſuch as Sweat, the Mucus of the 
Noſe, the Cerumen, Tears, the Gum of the Eye, the 
Seminal Fluid, and the Excrements. 


1 are ſtill many animal fluids and matters that 

have not been examined: And therefore, rather 
with a view to engage young phyſicians in ſuch new and 
| uſeful reſearches, than to explain their nature, we ſhall 
ſay ſomething of the humour which tranſpires by the 
pores,—the ſweat, the mucus of the noſtrils, the ceru- 
men of the ears, the tears, the gummy matter of the 
eyes, the ſeminal fluid, and the excrements. 

Phyſicians have diſcovered a great. reſemblance be- 
tween the humour which tranſpires by the pores, and 
the urine, They know that on many occaſions one of 
theſe excretions ſupplies the place of the other; and are 
therefore naturally led to confider the vaporous fluid 
which tranſpires by the pores as of the ſame nature with 
urine, In the practice of medicine, its qualities are ob- 
ſerved to be ſubject to variation: Its ſmell is faint, aro- 
matic, alkaline, or ſour; its conſiſtency, ſometimes glu- 
tinous, thick, tenacious ; and it leaves a reſidue on the 
{Kin : It frequently communicates to linen cloth, a yel- 
low colour, of yarious ſhades. I have twice obſerved it 
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to communicate to linen, and woollen ſtuffs, a ſparkling 
blue colour. M. Berthollet affirms, that ſweat reddens 
blue paper; and obſerves, that this phenomenon takes 
place chiefly on parts affected with the gout. He ſuppo- 
ſes. it to contain phoſphoric acid. It has hitherto been 
found impoſſible to collect a ſufficient quantity of this 
excrementitial humour, for examining its properties 
carefully. A great many experiments, therefore, re- 
main ta be made on this matter, which only aceidental 
and peculiar circumſtances can enable naturaliſts ta un 
dertake and proſecute. 

The humour prepared by the membrane of Schneider, 
which is thrown out of the noſe by ſneezing, bighly 
merits the attention of pbylicians, It is a ſort of thick 
mucilage, either w hite or coloured]; in certain affections, 
eſpecially in catarrhs, more or Jeſs fluid or conſiſtent, 
It ſeems to be a mucous, alkaline ſubſtance, which be- 
comes thick in conſequence of abſorbing oxigene from 
the atmoſphere. 

We are unacquainted with the nature of that green. 
iſh yellow, or brown matter which gathers in the audi- 
tory canal, becomes thick, and is, from its conſiſtency, 
known by the name cerumen. It is very bitter: it ſeems 
to be of a reſinous nature: it is known to become ſome- 
times ſufficiently concrete to cloſe up the auditory ca- 
nal, and hinder ſound from entering it freely : it ſeems 
to be ſomewhat of the ſame nature with the inflamma- 
ble matter of the bile. 

We know more of the tears which are prepared in a 
certain gland, ſituated near the external angle of the 
ſocket of the eye, and are deſigned by nature to main- 

tain 
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tain the moiſture and ſuppleneſs of the exterior parts. 
This liquor is clear, limpid, and diſcernibly ſaltiſh; it 
ſometimes runs very copiouſly: In the ordinary ſtate of 
the human frame, it runs by degrees into the noſtrils, 
and ſeems to ſerve the purpoſe of moiſtening the mucus. 
Moſt of the authors that have ſpoken of this liquor of 
tears, particularly Pierre Petit, a phyſician in Paris, who 
about the end of the laſt century, publiſhed a treatiſe 
on tears, conſider them as being nearly pure water. We 
have found them to contain a particular mucilage that 
grows thick by abſorbing oxigene, muriate of ſoda, and 
ſoda in a cauſtic ſtate ; after that, this humour becomes 
ſimilar to the mucus of the noſe with which it mixes. 

The chemical nature of the ſeminal fluid has not been 
more particularly examined than that of thoſe fluids 
aboye-mentioned, From the very few obſervations 
that have been made upon it, it appears to be nearly of 
the ſame nature with animal mucilages, to be liable to 
become fluid either by cold or heat, and to be reducible 
by the action of fire into a dry friable ſubſtance. 

On this head, anatomical and microſcopical obſerva- 
tions have gone much farther than chemical experi- 
ments, From theſe it appears, that the ſeminal fluid 
is a ſort of ocean, with ſmall round bodies ſwimming a- 
bout in it with great rapidity of motion, Theſe are, 
by ſome conſidered as living animals intended for the re- 
production of the ſpecies, and, by others, as organic par- 
ticles which unite to produce a living animal. A late 
obſerver has likewiſe diſcovered, with the microſcope, 
cryſtals that are formed during the cooling and evapo- 
ration of the ſeminal fluid. It muſt be confeſſed, howe- 
ver, that theſe fine experiments have as yet contributed 
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nothing to the advancement of the ſcience, and haye 


only given ground for ſome ingenious hypotheſes. 

M. Vauquelin has given in the Annals of Chemiſtry, 
(April 1791), a memoir on, the human ſemen : the fol. 
lowing are the new facts which it contains. 

1. This ſubſtance has a faint odour, a ſharp, and 
ſomewhat aſtringent taſte ; its weight is greater than 
that of water, | 

2. To aſcertain if the air be the cauſe of the liguefac. 
tion which takes place in this fluid ſoon after it has been 
emitted, he expoſed equal quantities of it in the open 
air, and in cloſe veſſels, which completely excluded 
this fluid. As liquefaction took place in both portions 
in the ſame manner and in the ſame time, he was 
thence led to conclude that neither air nor the ſubſtan- 
ces diſſolved in it produced this effect. 

3. When ſome ſeminal liquor was allowed to liquefy 
in a ſmall glaſs ball, that terminated in a very narrow 
"tube, it acquired no increaſe of bulk. This was eaſily 
aſcertained by marking the place to which the fluid 
roſe. He ſeems to have had ſome ſuſpicion that 
this phenomenon was owing to caloric, 


4. When ſome of this fluid was expoſed for ſome days | 


to the air in a ſmall capſule, long, tranſparent cryſtals 
were depoſited in it, of the ſhape of a priſm with four 
ſides terminated by pyramids with four faces. Accord- 
ing to the experiments of this author, theſe cryſtals, 
which had been announced before in the 7ourngl de 
Phyſique, are a very pure phoſphate of lime, 

5. After expoſure to the air for ſome time, there is 
formed on the ſeminal liquor a very thick pellicle, which 
is ſet with opaque white points. Thele points are of 
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the ſame nature with the former cryſtals, and differ 
from them only in wanting tranſparency. 

6. I the air in which the ſeminal fluid is expoſed be 
moiſt; it does not become quite dry, it continues ſoft 
and duQtile. But, before arriving at this ſtate, it ſuffers 
ſeyeral changes which the author has deſcribed with 
care. It takes a yellow colour ; becomes acid; 
cryſtals are formed in it; and at laſt it exhales the ſmell 
of putrid fiſh. If, on the contrary, the air be warm and 
dry, the ſemen dries inſtantly, becomes hard and brit- 
tle like horn, and during this deſiccation it loſes & of 
its weight. | 

7. The ſeminal liquor exhibits ſtrong proofs of the 
preſence of an alkali, which are owing to the ſoda that 
the author has diſcovered in it, 

8. Water at whatever temperature, that is from the 
freezing to the boiling point, does not diſſolve ſemen 
that has not been previouſly liquefied : but after it has 
been liquefied, water combines with it at every tempe- 
rature, This, M. Vauquelia obſerves, denotes ſome 
change either in the texture or organization, or in the 
internal nature of the ſemen, during its liquefaction. 

9. All the acids, excepting the oxigenated muriatic 
acid, diſſolve the ſeminal liquor very readily. The al- 
kalies cannot diſengage it afterwards in a ſolid ſtate. The 
oxigenated muriatic acid, inſtead of diſſolving it, redu- 
ces it to white flakes that afterwards become yellow, if 
the acid be added in large quantity. The urine, by 
means of its diſengaged acid, likewiſe diſſolves the ſe- 
minal fluid, 

Io. The ſeminal fluid, when freſh, does not decompoſe 
the baryric ſalts, whilſt it decompoſes them after being 
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long expoſed to the air. This effect is produced by the 
carbonic acid of the atmoſphere, which is abſorbed by 
the ſoda contained in the ſemen, and which enables it 
to decompole the barytic ſalts. All the calcareous, 
magnefian, and aluminous ſalts are decompoſed by ſe. 
men, becauſe ſoda has a ſtronger attraction for the acids 
than theſe earthy matters poſſeſs. The metallic ſalts are 
ſill more readily decompoſed by this ſubſtance. 

11. Dried ſemen, when diſtilled, furniſhed ; 1. Some 
drops of water; 2. An elaſtic fluid, compoſed of carbo. 
nic acid, and carbonated hydrogenous gas; 3. An em- 
pyreumatic oil; 4. Ammoniacal carbonate ;' 5. There 
remained a very light coal in the retort. 

12. To aſcertain the proportions of the ſubſtances 
which the former experiments had diſcovered in the ſe- 
men, M. Vauquelin took 40 grains of dried ſemen, which 
correſponded to 400 grains of this fluid when freſh, 
ſince it loſes rs of its weight by drying, and heated 
them in a crucible of very pure white clay. This ſub- 
ſtance ſwelled, emitted yellowiſh ammoniacal fumes, 
and was converted into coal, When a ſtrong heat no 
longer diſengaged any thing from it, the crucible was 
removed from the fire, the coal which it contained was 
| lixiviated, and the lixivium evaporated in the air fur- 
niſhed 8 grains of carbonate of ſoda, recogniſable by e- 
very property of this ſalt, The lixiviated coal was a- 
gain expoſed to the. fire ; it burnt readily, and there re- 
mained 12 grains of a white cinder that had no taſte, 
that did not diſſolve in water, and that melted at the 
blowpipe into an opaque globule that ſhed a phoſpho- 
ric light, whilſt it continued in fuſion. This ſubſtance 
diſſolved in acids; its ſolution was precipitated in white 
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flakes by all the acids and by lime water. A ſolution of 
it in the muriatic acid, evaporated to dryneſs, and af. 
terwards treated with ſtrongly rectified ſpirit of wine, 
was divided into two portions. One of theſe diſſolved 
in alkohol, furniſhed with the oxalic and the ſulphuric 
acid, precipitates of oxalate and ſulphurate of lime, and 
with potaſh, pure lime. The other portion which re- 
mained of a thick conſiſtence, was melted at the blow- 
pipe into a tranſparent glaſs, ſoluble in water, and the 
ſolution of which precipitated lime water and reddened 
blue vegetable colours. This analyſis proves that this 
laſt ſubſtance is compoſed of lime and the W a- 
cid like the baſis of bones. 
From the preceding experiments it follows that the 
human ſemen is compoſed, 
Parts. 

1. Of animal mucilage 6 

2. Of ſoda - - F 

3- Of phoſphate of ime 3 

4. Of water - go in the 109 


The aliments which animals ſwallow, contain a great 
quantity of matter that cannot afford them nouriſhment, 
and is eyacuated from the inteſtines in a ſolid form. The 
excrements are coloured by a portion of the bile, which 
they carry off with them. The fœtid odour which they 
exhale, is owing to their having begun to putrefy in their 
paſſage through the inteſtines. No chemiſt dut Hom- 
berg has examined theſe matters. He obſerved the 
phlegm obtained from the excrements, by diſtillation on 
a water-bath, to have a nauſeous ſmell: by waſhing 
and evaporation, he obtained from them a falt which 
melted like nitre, and kindled voluntarily in cloſe veſſels. 

This 
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This matter, by diſtillation in a retort, afforded the ſame 
products as other animal ſubſtances. From putrid ex. 
crements he obtained an oil deſtitute of colour and ſmell, 
which did not gratify his expectations of ſeeing mercy. 


ry converted by it into ſilver. 
It is to be obſerved, that the fecal matter examined 


by Homberg, was that of men fed upon coarſe bread ; 
and Champagne wine ; which had been required as 4 
condition neceſſary to the ſuccels of the achemical expe. 
riment he had been directed to make. The food muſt 
doubtleſs peculiarize, in ſome degree, the nature of the 
excrements, as theſe are nothing but the reſidue of the 
food. An exact and careful analyſis of theexcrementitious 
matters of different claſſes of animals, is one of the moſt 
certain means of diſcovering the phenomena of digeſtion. 
Several celebrated chemiſts are at preſent engaged in 


this purſuit. 
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RINE is a tranſparent, excrementitial fluid, of a 
lemon-yellow colour, of a peculiar ſmell, of a ſa- 
line taſte, ſeparated from the blood by two glandular 
viſcera that are called the reins, and from theſe convey- 
ed into a reſervoir univerſally known by the name of the 
bladder, in which it remains for ſome time: it is a ſort 
of lixivium impregnated with the acrid matters of the 
animal humours, which, if too long retained in the bo- 
dy, might obſtruct and diſorder the functions of the 
ſyſtem. | 
Urine is a ſolution of a great number of falts, and two 
extractive matters. It varies in quantity and in qualities, 
according to circumſtances. That of the human ſpecies, 
which we propoſe to examine more particularly, differs 
from the urine of quadrupeds. Among other claſſes of 


animals the differences are till greater. The ſtate of 


the ſtomach, and particularly the ſtate of the humours, 
produce an infinite diverſity of changes on this fluid; to 
aſcertain and eſtimate which, a long ſeries of experiments 
would be requiſite, which have, as yet, only been pointed 
out as neceflary. Here, therefore, we ſhall fpeak only 
of human urine as it is emitted in a ſtate of health. | 
This fluid is, by good phyficians, diſtinguiſhed into 
two ſorts. The one called crude urine, flows off ſoon after 
meals : 
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meals : it is clear, and almoſt entirely wirhout taſte or 
ſmell : it is far from containing ſo many different prin. 
ciples as the other. It, again, is called urine of the 
blood, or of concoction, and is not emitted till after di. 


geſtion: it is ſeparated from the blood by the reins; 


whereas the other ſpecies appears to filtrate, in part, 
from the ſtomach and the inteſtines, directly into the 
bladder, through the cellular tiſſue, or the abſorbent 


veſſels. 


The ſtate of the health, and more eſpecially the dif- 
poſition of the nerves, modify the urine in a fingulat 
manner, After hyſteric or hypocondriac fits, it flows 
copioully ; it is then inodorous, infipid, and colourleſs, 
Diſeaſes of the bones and joints have conſiderable in- 
fluence on this animal lixivium. It often depoſites a great 
quantity of matter, apparently earthy, but which, as we 
ſhall hereafter ſhew, conſiſts of lithic acid, and calca- 
reous phoſphate. The ſediment of the urine of thoſe 
who have the gout is of this fort. Phyſicians, particu- 
larly Heriſſant and Morand, have obſerved, that when 
the bones are altered or ſoftened, the urine depoſites a 
good deal of this matter. It even appears, that the u- 
rine of people in a good ſtate of health depoſites a quan- 
tity of this matter, which conſtitutes the baſis of bones; 
which is probably all of it that is formed in the body a- 
bove what is requiſite for the nutrition and reparation 
of thoſe organs. 

Many of the articles of food communicate ſome pecu- 
liar properties to the urine. Turpentine and aſparagus 
give it, the former a ſmell of violets, the latter a very 
fœtid ſmell. The urine of people of weak ſtomachs 
retains a ſmell of their food: bread, garlic, onions, 
| foup, 
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ſoup, and all vegetables, communicate each its pe- 
culiar ſmell to the urine. From theſe particulars, it 
appears, that an obſervation of the phenomena which 
urine exhibits, may be of conſiderable uſe to the phyſi- 
cian in the practice of his art. We muſt, however, be- 
ware of imagining that, from ſimple inſpection of the 
urine, it is poſſible for the phyſician to judge of the diſ- 
eaſe and ſex of the ſick perſon, and of the proper reme- 
dies; as ſame empirics pretend to do. 

The urine of the human ſpecies, conſidered with re- 
ſpe to its chemical properties, is a ſolution of a great 
many different ſubſtances. Some of theſe are ſalts, ſimi- 
lar to thoſe of minerals, and, as Macquer thinks, proceed 
from the aliments, without alteration. Others of them 
are matters of the ſame nature with the extractive prin- 
ciples of vegetables: And laſtly, ſome appear peculiar 
to animals, and even to urine ;—at leaſt, have not been 
found in any notable quantity among the products of the 
other kingdoms of nature, nor even in any other animal 
ſubſtances but urine, + After explaining the proceſſes 
employed to extract theſe different matters from-urine, 
we ſhall give the hittory of ſuch of them as are-peculiar 
to the fluid, and therefore have not before come under 
our notice, 

Urine uſed to be conſidered as an alkaline liquor, or 
lixivium ; but M. Berthollet has remarked, that it al- 
ways contains a greater quantity of phoſphoric acid than 
ot any other ſalt, and reddens the tiucture of turnſole “. 
This phy ſician has oblerved, that the urine of gouty 
people always contains leſs acid {alt than that of people 
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* Coldevillars had before alerted, in his Courſe of Surgery, that u- 


nine conſtantly reddened the tincture of turuſole.- F. 


in a ſlate of perfect health; and that, during the fit of 
the gout, their urine is till leſs acid than at other times, 
Hence he con jectures, that in gouty people the pho. 
phoric acid is not evacuated by the urine, as in people 
in perfect health; that it loſes its way, (if the expreſſion 
may be here uſed) and, being conveyed- to the joints, 
there occaſions irritation and pain. This excefs of acid 
in the urine appears to maintain in ſolution in it, a quan- 
tity of calcareous phoſphate. 

Scheele thinks the acid of urine not to be altogether 
phoſphoric acid, but partly the ſame with the acid of 
the calculus in the human bladder, which we call the 
lithic acid - This acid being ſuſceptible of concretion 


and cryſtalliſation, forms according to that celebrated w 
chemiſt, the red cryſtals that are depoſited in urine, ſt: 
as well as the brick-coloured precipitate obſeryed in the a 
urine of feyeriſh perſons. The tophaceous concretions Ri 


on the joints of gouty perſons, appear to be of the ſame fol 
nature with the calculus, that is, to confiſt chiefly of Th 
lithic acid. R 
Freſh urine, diſtilled in the water-bath, affords a large 
quantity of a phlegm which is neither acid nor alkaline, 
but ſoon putreftes. - As this phlegm contains nothing 
peculiar, urine is commonly evaporated by naked fire, 
In proportion as the water, which compoſes more than 
leven eights of this animal humour, is evaporated, the 
urine aſſumes a brown colour: there is ſeparated from it 
a pulverulent matter of an earthy appearance, which 
has been taken for calcareous ſulphate, but is really a 
mixture of this ſalt with calcareous phoſphate and lithic 
acid. This ſalt is of the ſame nature with the baſis of 
bones, and the matter of the calculus in the bladder. 
When 
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When the urine has acquired the conſiſtency of clear ſy · 
rup, it is then filtrated, and removed into a cool place, 
In the courſe of a certain time, it depoſites ſaline cryſtals, 
conſiſting of muriate of ſoda, with two peculiar ſaline ſub- 
ſtances. Theſe laſt ſalts are known by the name of 
fufible ſalts, native ſalts of urine, alkaline phoſphates, &c.: 
their properties ſhall be examined in the following chap- 
ter. Several different quantities of thoſe cryſtals may 
be obtained, by repeated evaporation and cryftalliſation. 
In theſe ſucceſſive evaporations, a certain quantity of 
muriate of ſoda and muriate of potaſh is cryſtalliſed. 
When the urine ceaſes to afford ſaline matter, it remains 
in the ſtate of a very thick brown fluid, a ſort of mother 
water, holding in ſolution two peculiar extractive ſub · 
ſtances. By evaporating this fluid to the conſiſtency of 
a ſoft extract, and treating the refidue with alcohol, 

Rouelle the younger diſcovered, that one portion was 
ſoluble in alcohol, but another ſuffered no ſolution in it. 
The firſt of theſe matters he has called /aponaceous mat. 
ter ; the ſecond extractive matter. 

The ſaponaceous ſubſtance is ſomewhat ſaline, and 
ſuſceptible of cryſtalliſation. It is difficult to make it 
dry; and, even when dry, it attracts moiſture from the 
atmoſphere. In the retort, it affords a quantity of am- 
moniacal carbonate equal to more than half its weight, 
a little oil, and ſome ammoniacal muriate : Its reſidue 
gives a green tinge to ſyrup of violets. | 

The extraQive ſubſtance, which is ſoluble in water, 
though not in alcohol, dries as eafily in the water-bath 
as the extracts of plants: it is brown, and not ſo liable 
to deliquiate as the former ſalt : it affords, by diſtillation, 
all the uſual products of animal matters. Such, accord- 
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ing to Rouelle, are the charaQeriſtic and diſtinctive pro- 
perties of theſe two ſubſtances which form the extract of 

urine. To theſe particulars we may add, that this ce. 
lebrated chemiſt obtained frem an ounce to an ounce 
and a half of extract out of a pint of urine of concoction; 
whereas, the ſame quantity of crude urine afforded him 
only one, two, or three grains. 

If, inſtead of ſeparating this extract of urine into two 
diſtinct matters by alcohol, we diſtil it altogether by na. 
ked fire,—it affords a good deal of ammoniacal carbo. 
nate, an animal oil, and a little phoſphorus. Its coal 
contains a little muriate of ſoda, or common ſalt. This 
analyſis of urine ſhows, therefore, that the fluid conſiſts 
of a large proportion of water, both phoſphoric acid and 
lithic acid in a diſengaged ſtate, muriate of ſoda, ſul- 
phate of lime, calcareous phoſphate, phoſphate of ſoda, 
and ammoniacal phoſphate, and two peculiar extractive 
matters which colour the fluid. With reſpect to the dark 
colour which it acquires in various diſeaſes, eſpecially in 
all caſes in which the bile is affected, I have diſcovered 
that it is owing to the oily matter of the bile ; and that 
the extract of this urine, thus altered in colour, when 
diſſolved by alcohol, (that portion of it which is ſoluble 
in this menſtruum) is precipitated from it by water. 

Urine, expoſed to air, is altered the ſooner, the hotter 
the atmoſphere. Sediments are firſt formed in it ſimply 
by cooling: ſeveral ſaline matters are cryſtalliſed at the 
ſurface, and at the bottom of the liquor ; and among 
theſe, generally, a reddiſh ſalt, which appears to be of 
the ſame nature with the calculus in the bladder. No- 
body has obſerved the ſpontaneous alterations of this ex- 

crementitial fluid with more attention than my colleague, 
| M. 
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M. Halle. In the decompoſition which urine ſuffers 


when left to itſelf, he has diſtinguiſhed ſeveral different 


periods at which ſediments or cryſtals of a different na. 
ture are found depoſited; as alſo the changes which the 
fluid undergoes, in conſequence of depoſiting theſe ſedi. 
ments and cryſtals. We cannot enter here into a detail 
of theſe particuliars, relative to the changes of the fluid, 


and the matters which it depoſites; but the reader may 


find them accurately deſcribed in a valuable Memoir, 
inſerted among the Memoirs of the Royal Society of 
Medicine for the year 1779. We ſhall only mention 
here the principal alterations which urine ſuffers. Soon 
after it becomes cool, its ſmell alters, becomes more 
pungent and even ammoniacal ; its colouring part is 
changed, and ſeparated from the reſt of the liquor : at 
length the alkaline ſmell goes off, and is ſucceeded by 
another, not ſo pungent, but more diſagreeable and nau- 
ſeous : at laſt the decompoſition is completely effected. 


Rouelle, the younger, has obſerved, that crude ſerous 


urine does not putrefy ſo faſt ; that its colour, when it 
is altered, is greatly different from that of urine of con- 
coction; and that at laſt it is covered over with mouldi- 
neſs, like the juices of vegetables, and the ſolutions of 
animal jelly. M. Halle has obſerved ſame urines to 
become highly acid before paſſing into a ſtate of putrid 
decompoſition. Urine evaporated, after being ſuffered 
to putrefy for a year or more, affords fuſible falt, as well 
as freſh urine : but it contains much more phoſphoric 
acid in a naked ſtate, and efferveſces with ammoniacal 
carbonate : a part of its ammoniac has been volatilized 
by the putrefadtion. When it is evaporated, the falt 
that is depoſited on the ſides of the veſſel is highly acid; 
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and to obtain a greater quantity of it, Rouelle, the young. 
er, directs to add ammoniacal carbonate, till the efferyeſs 
cenceentirely ceaſe, and the acid be completely ſaturated, 
Quicklime and dry fixed alkalis inſtantaneouſly de. 
compoſe the ſaline principles contained in urine. No- 
thing more is neceſſary, than to pour cauſtic potaſh or 
ſoda, or to caſt quicklime—into freſh urine, in order to 
make it yield an inſufferable putrid ammoniacal ſmell. It 
is by decompoſing the ammoniacal phoſphate, that theſe 
ſubſtances produce ſuch a ſmell, M. Berthollet has dif 
covered, that lime-water produces, in freſh urine, a 
precipitate from which phoſphorus may be obtained, 
This phenomenon is occaſioned by the union of the 
lime-water with the exceſs of phoſphoric acid : And the 
precipitate is formed, 1. Of the calcareous phoſphate 
that naturally exiſts in urine, and was maintained in ſo- 
lution only in conſequence of there being an exceſs of 
phoſphoric acid ; 2. Of new calcareous phoſphate, form- 
ed by the union of the lime that has been added with 
the acid that was before in a ftate of freedom. M. Ber- 
thollet having obſerved, that cauſtic ammoniac likewiſe 
precipitates caicareous phoſphate from urine, by neu- 
tralizing the naked phoſphoric acid by which that falt 
was held in ſolution, remarks, that the weight of this 
precipitate, compared with that which is produced by 
lime-water, indicates the quantity of naked phoſphoric 
acid contained in the urine; for, in fact, the ammonia- 
cal phoſphate formed on this occaſion remains diſſolved 
in the fluid, whereas the calcareous phoſphate produ- 
ced by lime-water is precipitated, as inſoluble, at the 
fame time with the calcareous phoſphate naturally ex- 
iſting in the urine, | 
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The acids produce no effects on freſh urine: but they 
ſpeedily deprive putrid urine of its ſmell; and they, in 
the ſame manner, deſtroy the ſmell of the ſediments 
which it depoſites in that ſtate. Urine when heated, in- 
ſtantly diſſolves the ſediment that had taken place in 
conſequence of its cooling. 

Urine decompoſes many ſolutions of metals. Tomy 
has made known, under the name of the roſe- coloured 
precipitate, a magma, of a roſe colour, that is formed 
by pouring the nitric ſolution of mercury into urine. 
That precipitate is formed partly by the muriatic acid, 
and partly by the phoſphoric acid contained in the fluid. 
M. Brongniart has obſerved, that ſometimes this prepa- 
ration takes fire by friction, and that it burns with ra- 
pidity on burning coals - phenomena which he aſcribes 
to its containing a ſmall portion of phoſphorus, 

Such is the ſtate of our preſent knowledge concern. 
ing the chemical properties of urine. Much yet remains 
to be done, before we can obtain all the information 
concerning this matter that analyſis is capable of fur- 
riſhing. The ſeveral ſediments that have been obſerv- 
ed in urine, and fo accurately diſtinguiſhed by M, Hal- 
le, ſhould be analyſed : The red or tranſparent ſaline 
concretions that are formed in it, and have been taken 
by Scheele for lithic acid, ſhould alto be analyſed ; and 
in like manner, the copious ſediment which urine af- 
fords after fits of the gout, from perſons afflicted with 
ſtone, Oc. 

We ſhall, however, in the following chapter, examine 
the ſeveral ſaline products that urine affords, with the 
properties of which phy ſicians ought to make themſelves 
well acquainted, | 
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Of the Ammoniacal Phoſphate, the Phoſphate of Soda, 
and the Stone in the Bladder, or the Lithic Acid. 


WE have ſeen, that urine contains certain peculiar 

ſalts. Thoſe are combinations of phoſphoric 
acid with ammoniac, ſoda, lime, and the acid baſe of 
the ſtone in the bladder. Continuing to uſe, for theſe 
ſubſtances, the methodical denominations already men- 
tioned, we ſhall ſucceſſively examine the ammoniacal 
phoſphate, the phoſphate of ſoda, and the lithic acid, 
As to the calcareous phoſphate, we ſhall deſcribe its 
properties under the article Bones. 

The ſalt obtained from evaporated urine by cooling 
and reſt, has been called in general fu/ible ſalt ; becauſe, 
as we ſhall immediately ſee, it melts in the fire : it has 
been alſo called tial ſalt of urine, microcoſmic ſalt. 
In this primary ſtate, it is a mixture of ammoniacal 
phoſphate, of muriate, and of phoſphate of ſoda, con- 
taminated with an extractive matter. Several chemiſts, 
particularly Margraf, have been of opinion, that, to a- 
void the mixture of marine ſalt, the urine muſt be ſuf— 
fered to putrefy; and the marine ſalt is, by the putre- 
faction of the urine, changed into phoſphate. That o- 
pinion has been ſince proved to be falſe : 120 pints of 
freſh uriae afford, according to Margraf, about four 
ounces of ammoniacal phoſphate, and two ounces of 


phoſphate of toda. 
It 
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It is not eaſy to effect an entire ſeparation of theſe 
ſubſtances of which the ſoluble ſalt conſiſts, that is ob- 
tained by a firſt cryſtalliſation, and was conſidered by 
Schockwitz, Le Mort, Boerhaave, Henckel, and Schloſſer, 
as a fingle ſalt. To accompliſh this ſeparation, it has 
been recommended to diflolve the ſalt in hot water, to 
evaporate, and cryſtalliſe it. But Rouelle the younger, 
and the Duke of Chaulnes, are the only chemiſts that 
have mentioned a very great and uncommon difficulty 
with which the proceſs is attended: Moſt of the ſalt is 
carried off by the heat of the ſolution and evaporation, 
and about three fourths of it are loſt. The Duke of 
Chaulnes has given a proceſs for purifying it with as 
little loſs as poſſible : which conſiſts in filtrating the ſo- 
lution, and leaving it to cool in cloſe-ſtopped veſſels. 
By either of theſe manipulations, there is obtained, firſt, 
a ſalt cryſtalliſed in rhomboidal tetrahedral priſms; ve- 
ry much compreſſed, which has been conſidered as pure 
ammoniacal phoſphate; and, above theſe firſt cryſtals, 
another ſalt, in cubes, or rather oblong ſquare tables, 
very different from the former ſalt in ſhape; this again 
has been taken for phoſphate of ſoda. This laſt ſalt, as 
has been remarked by Rouelle the younger, may allo 
be ſeparated, by taking off the effloreſcence that gathers 
on the former ſalt, which is liable to no ſuch alteration. 
But each of theſe ſalts is a treble ſalt; the firſt is form- 
ed of a large proportion of ammonigcal phoſphate, and 
a little phoſphate of ſoda: in the ſecond the order of 
compoſition is inverted. 
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Of Pboſpbate of Ammoniac and Soda“. 


I pisTINGuISH by this name the ſalt that cryſtalliſes 
firſt pure, which has been taken for phoſphate of am- 
moniac purified and cryſtalliſed firſt during the purifi. 
cation of the fuſible ſalt. It is in the form of rhomboidal 
tetrahedral priſms, much compreſſed, and generally 
truncated in their length, and at the angles: in conſe- 
quence of theſe circumſtances, the priſms are, in ſome 
meaſure, hexagonal. There are likewiſe often enough 
found, according to M. Rome de Lille, from whom! 
take my deſcription of this ſalt, longitudinal ſegments 
of the priſms, of which ſegments the fide that lies on the 
capſule is the broadeſt; it is alſo rhomboidal, and inter- 
ſected by two diagonal lines, croſſing at the middle, 
The tetrahedral or octahædral form aſcribed to it, ap- 
pears only while this ſalt yet retains muriate and phoſ- 
phate of ſoda. The power of communicating the octa- 
hædral form ſeems to belong peculiarly to the muriate of 
ſoda; for, when the former ſalt is diſſolved in urine, 
and the liquor expoſed to the ſun, regular otahedral 
cryſtals are obtained in the courſe of a few days. The 
taſte of phoſphate of ammoniac and of ſoda is at firſt 


, freſh, and afterwards urinous, bitter, and pungent: 
When heated with the blow-pipe on a burning coal, 


it ſwells, diffuſes a ſmell of ammoniac, and melts, into a 
deliqueicent vitreous globule: When diſtilled in a re- 
tort, the heat diſengages from it ſome very pungent 

and 


In a methodical nomenclature of triple ſalts, the place of the words 
which deſign their baſes ought to indicate their reciprocal proportions: 
the fit named baſe is the moſt abundant. F. 
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and cauſtic ammoniac : the reſidue is a very fixed and 
fuſible tranſparent glaſs, which corrodes the retort. 
Margraff ſays, that it is ſoluble in two or three parts 
of diftilled water, and exhibits the properties of an acid. 
Rouelle affirms it to be a deliqueſcent. M. de Morveau, 
again, thinks, that with the help of a good fire, it may 
pe reduced into an unalterable vitreous ſtate, M. Prouſt 
has diſcovered, that this vitreous reſidue is a combina. 
tion of phoſphoric acid with a peculiar matter which he 
does not ſeem to have known, and which is nothing but 
phoſphate of ſoda, as appears from the reſearches of ſe- 
yeral modern chemiſts, But it is to be obſerved, that 
this glaſs, which ſtill retains a portion of phoſphate of 
ſoda, 1s always opaque, or exceedingly liable to become 
ſo: it is only the pure artificial ammoniacal phoſphate 
that a affords a very tranſparent glaſs, like the phoſ- 
phoric acid alone. 

Phoſphate of ammoniac and of ſoda is not liable to be 
altered by the action of air. 

It appears to be very ſoluble in water, only five or ſix 
parts of cold water being requiſite to maintain it in ſo- 
lution, Hot water, at the temperature of 170 degrees, 
decompoſes it, and even volatilizes a part of its acid. 

Phoſphate of ammoniac and of ſoda acts as a flux 
on ſiliceous earth, aluminous earth, barytes, magneſia, 
and lime: But theſe vitreous compounds are owing to 
the phoſphoric acid, and to the phoſphate of ſoda ; for 
the ammoniac is diſengaged before the fulion takes 
place. , 

Lime, and the two fixed alkalis, in a pure ſtate, de- 
compoſe ammoniacal phoſphate, and ſeparate the ammo- 


niac, Lime-water, poured into a ſolution of this (alt, 
produces 


PP ; 


41 Phoſphate of Ammoniac and of Soda.” 


produces a white precipitate, which can be nothing but 
calcareous phoſphate. Alkaline and earthy carbonates 
likewiſe decompoſe it, and ſeparate the ammoniac in 
the ſtate of ammoniacal carbonate. | 

The eſſects of the mineral and vegetable acids on 
phoſphate of ammoniac and ſoda, have not as yet 
been examined with ſufficient care. It muſt depend on 
the various elective attractions which exiſt between the 


phoſphoric acid and its alkaline baſes. We ſhall. treat 


of it when we come to treat of that acid. 

The ſame is the caſe with reſpect to the alterations 
which phoſphate of ammoniac and of ſoda ſufters from 
metals, and metallic oxides; for thoſe alterations de- 
pend entirely on the phoſphoric acid. 

Phoſphate of ammoniac and of ſoda, treated with coal, 
affords phoſphorus. Bergman propoſes the uſe of it as 
a flux, in aſſays with the blow-pipe, 


Of Phoſphate of Soda and Ammoniac. 


We have deſcribed the manner in which phoſphate 
of ſoda and ammoniac is obtained. It was conſidered 
at firſt as a pure phoſphate of ſoda, but always contains 
a little phoſphate of ammoniac. It will be proper to 
give the dates of the different diſcoveries concerning it, 
before we proceed to examine its properties. 

Hellot, in the year 1737, ſeems to have been the firſt 
who mentioned it; but he took it to be ſulphate of lime. 
Haupt, in the year 1740, gave a better account of it, 
under the name of /al mirabile perlutum. Margraf de- 
deſcribed it in the year 1745. Pott made mention of 
of it in the year 1757, but, like Hellot, took it for ſul, 

phate 


ate 
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phate of lime. Rouelle, the younger, examined it in 
the year 1776, and gave it the name of fu/ible ſalt, with 
a baſe of natrum. All theſe chemiſts perceived this 
{alt to be different from the laſt, chiefly by obſerving, 
that it did not afford phoſphorus with coal. But Rouelle 
has diſtinguiſhed its properties better than any of the 
relt. According to him, its cryſtals are flat, irregular, 
tetrahedral priſms, with one of the extremities dihædral, 
and conſiſting of two rhomboids, the other adhering to 
the baſe. The four ſides of the folid are two alternate 
irregular pentagons, and two oblong rhomboids, cut 
ſlope-wiſe. | 

Phoſphate of ſoda and ammoniac expoſed to heat 
in a crucible, melts, and affords a white, opaque maſs. 
When heated in a retort, it affords nothing but phlegm, 
without any acid or alkaline character; and the reſidue 
is an opaque glaſs, or frit. 

In the air, this (alt effloreſces, and falls all down into 
duſt. | 

It diſſolves readily in diſtilled water, and cryſtalliſes 
by evaporation : the ſolution turns the ſyrup of violets 
green, : 

Calcareous nitrate decompoſes it : a precipitate of cal- 
careous phoſphate is formed; and the ſupernatant li- 
quor affords nitrate of ſoda. 

This ſalt is equally liable to be decompoſed by the ni- 
tric ſolution of mercury. It forms a white precipitate, 
which, when diſtilled in a retort, aftords a little reddiſh 
ſublimate, and ſome running mercury, and leaves in the 
bottom of the retort, an opaque white maſs, adhering 
to, and combined with the glaſs. This mercurial pre. 
cipitate forms again phoſphate of ſoda, when boiled 

with 
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with a ſolution of carbonate of ſoda, and leaves the mer. 
cury in the ſtate of a brick-red powder. Such are the 
facts which the younger M. Rouelle diſcovered concern. 
ing this ſalt, M. Prouſt, being engaged by that cele. 
brated chemiſt, whoſe pupil he was, in a new examina. 


tion of this matter, made a great many experiments upon 


it ; of which the following are the principal reſults. 
On lixiviating the reſidue of phoſphorus, formed from 
fuſible ſalt of the firſt cryſtalliſation, from which he had 
obtained no more phoſphorus but what was equal to an 
eighih part of the weight of the ſalt; the lixivium af. 
forded, by evaporation in the open air, parallelogram- 
matic cryſtals, an inch in length, and in the proportion 
of five or ſix drachms to the ounce of the fuſible ſalt 
from which the phoſphorus was formed. It 1s to be ob- 


-ſerved, that this proportion would not be fo great, were 


it not for the water that enters into the cryſtals. This 
ſubſtance melts in the fire into an opaque glaſs : it com- 
municates a green colour to flame: it effloreſces in the 
air: it decompoſes nitrates and muriates, by diſengaging 
the acids: it forms glaſies with earthy matters, by fu- 
ſion : it ſaturates alkalis, like an acid. From theſe faqs 
M. Prouſt concluded this faline ſubſtance to be different 
in nature from all that he was before acquainted with. 
to be combined with phoſphoric acid, and ammoniac in 
ammoniacal phoiphate,——and to form, with ſoda, Rou- 
elle's fufiole ſult with a baſe of natrum. He obſerved, that 
it performed the functions of an acid, and compared it 
to the boracic acid. On this idea, M. Prouſt made new 
experiments on the fulible ſalt with a baſe of natrum, 
obtained by Rouelle's proceſs, above deſcribed. 
According 
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According to him, lime decompoſes this ſalt ; having 
a greater affinity than ſoda with the peculiar ſubſtance 
which performs in it the functions of an acid. Lime. 
water poured into a ſolution of this ſalt, produces a pre- 
cipitate ; and the ſoda is left in ſolution, in a pure cauſ- 
tic ſtate. 

The mineral acids, and even diſtilled vinegar, decom- 
poſe it, in a way directly contrary to this. Rouelle ſup- 
poſed, that the ſulphuric and the nitric acids did not act 
on this ſalt, becauſe they produced upon it no viſible 
change ; but M. Prouft, on mixing the ſulphuric, the 
nitric, the muriatic, and the acetous acids, with a ſolu- 
tion of fiſible ſalt with a baſe of natrum, obſerved, that 
although there was no precipitate formed in theſe mix- 
tures, yet the liquors, when evaporated and cooled, af- 
forded ſulphate and nitrate, muriate and acetite of ſoda : 
which proves, 1. That the ſalt has been decompoſed by 
theſe acids: 2. That it contains ſoda, as had been before 
ſhewn by the younger Rouelle. As to the ſeparate ſub- 
ſtance which was before in union with the ſoda, it is 
plain that it remains in ſolution in the liquors, together 
with the new neutral falts. M. Prouſt diſtinguiſhed it 
yery plainly in the mother-water, obtained after the 
mixture of vinegar with the ſolution of the fuſible ſalt, 
and the cryſtalliſation of the acetite of ſoda. By pour- 
ing on that mother-water, eight or ten times its bulk of 
alcohol, the laft portions of the neutral acetous ſalt are 
diſſolved, and a magma is formed, which muſt be waſhed 
with a new quantity of alcohol, and then diffolved in 
diſtilled water. This ſolution of the magma, when eva- 


-porated in the open air, aftords parallelogrammatic cryſ- 


tals, preciſely like thoſe which are obtained by waſhing 
the 


Th 
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the reſidue of phoſphorus, formed from fuſible ſalt of 

the firſt cryſtalliſation, from urine. It is therefore, ac. 

cording to M. Prouſt, a peculiar ſubſtance, of the ſame 

nature with the boracic acid, which ſaturates the ſoda, 

in fuſible ſalt with a baſe of natrum. This diſcovery 

ſeems to explain the reaſon why this ſalt does not afford 

phoſphorus. - To theſe particulars M. Prouſt added, 

that it was a new ſubſtance, which exiſted always in 

true fuſible ſalt, or phoſphate of ſoda and of ammoniac, 

and communicated to the phoſphoric acid the property 

of melting into a glaſs; and for this reaſon, I gave it, 

in the firſt edition of this work, the name of the baſe of 

phoſphoric glaſs. But M. Morveau has ſince been con- 
vinced, on ſufficient evidence, that the pure phoſphoric 
acid, obtained from phoſphorus by deliqueſcence, and 

conſequently containing none of that ſubſtance, is fu- 
ſible, by heat alone, into a ſolid and permanent glaſs. 
This ſeries of experiments which M. Prouſt made with 
great cate, and of which the reſults are particularly 
ſtriking, induced Bergman to conlider this ſubſtance as 
a peculiar acid: He gives a hiſtory of it in the ſecond 
edition of his Diſſertation on Elective Attractions, under 
the name of acidum perlatum, derived, no doubt, from 
the denomination given by M. Haupt, in the year 1740, 
to fuſible ſalt with a bale of natrum. M. de Morveau 
has introduced it, as a diſtinG article, into his Chemi- 

cal Dictionary, under the name of the owretic acid, from 
the Greek name of urine, which affords it. But, ſince 
M. Prouſt's experiments, Bergman's Differtation, and 
the compilation of M. de Morveau's article, M. Klaproth 
has publiſhed, in M. Crell's Journal, an analytis of fu- 
fivle ſal: with a baſe of natrim ; which annihilates this 
2 pretended 
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pretended pecuhat acid, and ſhews it to be nothing but 
phoſphoric acid in combination with ſoda. Mr Klap- 
roth diſcovered this truth by ſuck another experiment 
as that of the younger Rouelle, On precipitating the 
ſolution of fxfible ſalt with @ baſe of natrum, by calca- 
reous muriate or nitrate; the precipitate, which Roucle 
had before mentioned as analogous to the bafe of bones, 
actually affords phofphoric acid by means of ſulphurio 
acid. Mr Klaproth adds, that, on ſaturating phoſpho- 
ric acid, obtained by the flow combuſtion of phoſpho- 
rus with ſoda, with a ſmall exceſs of the foda, there is 
a ſalt formed, preciſely of the ſame nature with Haupt's 
ſal perlatum, or Rouelle's fufeble ſalt with a baſe of natrum 3 
and that, in order to obtain the ſubſtance deferibed by 
M. Prouſt, nothing more is neceſſary but to deprive 
this neutral ſalt of its exceſs of ſoda, by vinegar, or to 
add to it a little phoſphoric acid. After this, we need 
not be ſurpriſed to find Bergman repreſenting the affini- 
ties of the acidum perlatum, as preciſely the ſame with 
thoſe of the phoſphoric acid. This detail of particulars 
has been given by M. de Morveau, in a ſupplement to 
the acids of the mineral kingdom ; and he grants, that 
after this, the ourezic acid, and ouretic ſalts, are no more 
to be mentioned. In addition to all theſe details, we 
have only to add further, in order to render the hiſtory 
of this falt complete, that phoſphate of ſoda always 
contains a little phoſphate of ammoniac, and that this 
laſt ſalt acts a part in all the combinations into which it 
enters. 

It is very extraordinary, that phoſphate of ſoda is not 
decompoſable by carbone, like ammoniacal phoſphate z 
—that carbone cannot deprive the phoſphoric acid, when 

Vol. IV. D | in 


Le 


— — 


= — 
a 8 tho 
Ln Oe x... aro Mee Pe * — Wh. * 
— — _ 


50 Phoſphate of Soda and of Ammoniac. 


in union with ſoda, of its oxigene. This baſe, therefore, 
renders this acid incapable of being decompoſed by coal; 
although it does not act in the ſame way on the ſulphu- 
ric, and yarious other acids. This 1s a ſtriking excep. 
tion from the general law of the attractive elections of 
oxigene, of which no other inſtance is yet known. lt is 
not leſs remarkable, that an exceſs of phoſphoric acid, 
added to þhoſphate of ſoda, gives to this compound, 
which, according to Mr Klaproth, is the peculiar ſub. 
ſtance of M. Prouſt, the power of rendering ſyrup of 
violets green. 

M. de Morveau adds to the hiſtory of phoſphate of 
ſoda, that a ſolution of muriate of lead poured into a 
ſolution of this ſalt, produces a precipitate of phoſphate 
of lead. This laſt ſalt, by diſtillation with carbone, affords 
phoſphorus ; as M. de Laumont, inſpector of the mines, 
has diſcovered with an ore from the mines of Huelgoet. 
From this it appears, in what manner corneous lead, the 
uſe of which, in the diſtillation of phoſphorus of urine, 
has been propoſed by Margraf, may augment the quan. 


tity of the product, as we ſhall explain in the following 


chapter. 


Of the Lithic Acid. 


Tur calculus or ſtone that is formed in the human 
bladder, has long engaged the attention of chemiſts and 
phyſicians. Paracelius, who gave it the barbarous 
name of duelech, imagined it to conſiſt of an animal re- 
fin, and compared it to arthritic concretions. Van Hel. 
mont thought it a concretion formed of the ſalts of 


urine, and an earthy volatile ſpirit ; and believed it to be 
of 
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of a very different nature from arthritic chalk, the for ! 
mation of which was, in his opinion, owing to the thick. 
ening and acidification of the ſynovia, Boyle extracted 
from it, oil, with a good deal of volatile ſalt. Boer- 
haave admitted in it the exiſtence of an earth in union 
with volatile alkali, Hales extracted from it 645 times | 
its own bulk of air; and out of 230 grains, obtained no 
more than 49 grains of reſidue: He called it animal tar- 
tar. Many learned phyſicians, and eſpecially Whyte 
and Deften, have conſidered alkaline matters as the 
true ſolvent of the urinary calculus. Several even pro- 
poſed the uſe of the ſoap-makers' lixivium for that pur- 
pole, But none of theſe notions was founded on an ex- 
act analyſis of the calculus. Scheele and Bergman firſt 
undertook ſuch an analyſis. 6 

The former of theſe chemiſts diſcovered, that» the 
ſtone in the bladder conſiſts moſtly of a peculiar acid, 
to which we give the name of the /ithic acid. 70 grains 
of the calculus in the bladder afforded him, by diftil- 
lation, 28 grains of this acid, in a dry and ſublimated 
ſtate, -ſome. ammoniacal carbonate, and 12 grains of 
coal, which he found it very difficult to reduce to.aſhes. 
1009 grains of boiling water diſſolved 396 grains of 
the ſame acid: This lixivium reddened blue colours; 
but the gr-atett part ſeparated ia ſmall cryſtals by 
cooling. 

Concentrated ſulphuric acid diſſolves the calculus, 
with the help of heat; and paſſes, in conſequence of 
ellecting this ſolution, into the ſtate of concentrated 
luiphureous acid, The muriatic acid does not act upon 
it; the nitric diſſolves it entirely: nitrous gas and car- 
bonic acid are diſengaged, while this laſt ſolution is 
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taking place. This ſolution is red ; it contains a naked 
acid; it communicates a red tincture to the ſkin, and 
all organic tiſſues: When tried with ſoluble barytic 
falts, it exhibits no mark of its containing ſulphuric 
acid,—nor of lime, when tried with oxalic acid. Lime. 
water forms in it a precipitate, which diflolves, with. 
out efferveſcing, in acids. Cauſtic alkalis, according 
to Scheele, diffolve the calculus : theſe ſolutions are 
precipitated by lime; 1000 grains of lime- water diffolye 
537 of any of theſe precipitates ; and ammoniac, in a 
large proportion, acts in the ſame manner on the cal. 
culus. That celebrated chemiſt aſſerts, that the brick. 
coloured ſediment in the urine of people in a feyer, is 
of the ſame nature. Although Scheele found no lime 
in the ſtone of the bladder, yet Bergman obtained ſome 
from it, by precipitating the nitric ſolution with ſul- 
phuric acid, and caleining the reſidue of the ſame ſo- 
lution, Bergman likewiſe diſcovered in the calculus, a 
white ſpongy matter, inſoluble in water, acids, or al- 
kalis: The incinerated coal of this ſubſtance, of which 
the quantity was ſo ſmall that he could not aſcertain its 
nature, is not even ſoluble in nitric acid. 

From this analyfis by two ſuch celebrated philoſo- 
phers, which has been again and again repeated by 
different chemiſts, the ſtone in the bladder appears to 
be of a different nature from the earth of bones. Yet 
Mr Tennant, Fellow of the Royal Society of London, 
has found in the bladder, ſtones which loſt only two 
thirds by calcination, and whoſe reſidue melted into 
am opaque glaſs by cooling. Theſe muſt therefore have 
contained a pretty conſiderable quantity of calcareous 
phoſphate, | 
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As to the lithic acid, —the properties which it is 
known to poſſeſs, are, 1. That of being concrete and 
cryſtalline : 2. That of being almoſt inſoluble in water, 
but more ſoluble in hot than in cold water : 3. That of 
being ſoluble in nitric acid, from which it abſorbs oxi- 
gene, and forming, after this ſolution, a deliqueſcent 
red maſs, which commnnicates a colour to many bo- 
dies: 4. That of combining with earths, and metallic 
oxides; and forming with them peculiar neutral ſalts, 
which we call ammoniacal lithiate, lithiate of copper, cal- 
careous lithiate, lithiate of petaſh, lithiate of ſoda, &c. 
5. The property of preferring, in its attractions, alkalis 
to earths: 6. Laſtly, that of yielding theſe baſes to the 
weaker of the other acids, even to the carbonic acid, 
which renders the calculus inſoluble by alkaline carbo- 
nates ; this laſt property is peculiar to this acid. But, 
as M. de Morveau has very well obſerved, much remains 
to be done before we can obtain a ſufficient knowledge 
of the lithic acid; and, I may add, even before we can 
determine whether it be not a modification of ſome o- 
ther acid; which may be ſuſpected from what we know 
concerning the relations of the vegetable acids to one 
another, and the identity of the pretended acidum per- 
latum and ouretic acid, with the phoſphoric acid. 

M. de Morveau thinks the concretions at the joints, 
which phyſicians have conſidered as of the ſame nature 
with the calculus of the bladder, to be, in their na- 
ture, very different from it. But his opinion is found. 
ed only on ſome experiments of Schenckius, Pinelli, 
and Whyte, which were far from being performed 
with due accuracy and attention : And the obſervations 
ot Boerhaaye, Frederic Hoffman, Springsfield, Alſton, 
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Leger, &c, concerning the good effects of alkaline wa. 
ters, ſoap, and lime-water, in arthritic and calculoys 
caſes, have, with me, greater weight in eſtabliſhing the 
analogy between theſe two forts of concretions, than 
the others in deſtroying it, There is, however, no re. 
fuſing to agree with M. de Morveau, that experiments 
only can determine the queſtion. This is a new proof 
of the beneficial influence of chemical reſearches on the 
ſcience of medicine, and the advantages which it may 
derive from them k. 


CHAP. 


* It is related by M. Rering, in the Memoirs of the Academy di 
Stockholm, for the year 1783 ; that the concretions expectorated by 
an old man ſubjc& to the gout, were found to be of the nature of bone 
or phoſphate of lime. 

In the firſt volume of the Medical Communications of London, 
Anno 1784. Dr Watſon relates, that arthritic concretions were found 
to be ſoluble in the ſynovia, and to mix eaſily with oil and water; pro 
perties not belonging to the calculus—H, 
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HOSPHORUS is one of the moſt combuſtible ſub- 

ſtances known. As it was firſt extracted from 
urine, and as the matter which affords the moſt of it, 
is ammoniacal phoſphate, it ſeems therefore moſt ſuit- 


WV? able to give the hiſtory of this inflammable ſubſtance 
in this place, 

my of The diſcovery of phoſphorus is owing, according to 

ed by 


Leibnitz, to an alchemiſt of the name of Brandt, a citi- 
zen of Hamburgh, who found it out in the year 1667. 
Kunckel, to gain the knowledge of the proceſs, aſſoci- 
ated with a man of the name of Krafft: But Krafft n 
communicating to him the ſecret, Kunckel reſolved to 
ſearch for it himſelf; and after many experiments on 
urine, from which he knew it to obtained, he at laſt 
produced phoſphorus, and was conſidered as being truly 
the diſcoverer of it. Some alſo aſcribe the honour of 
this diſcovery to Boyle, who, in the year 1680, actual- 
ly gave a ſmall quantity of it into the hands of the Se- 
cretary to the Royal Society of London. But Stahl af- 
ſerts, that Krafft had told him, that he communicated 
his proceſs for making phoſphorus to Boyle. Boyle 
communicated his proceſs to a German, whole name 
was Godfreid Hankwitz, who had an excellent laborato- 
iy at London, and was the only man that prepared 
D 4 phuiphorus © 
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phoſphorus, and ſold it, through all Europe. Although, 
between the year 1680, and the beginning of the pre. 
ſent century, there were produced many receipts for 
making phoſphorus, and, among others, Boyle's, Krafft's, 


Brandt's, Homberg's, Teichmeyer's, Frederic Hoffman's 


Niewentyt's, and Wedelius's ; yet no chemiſt had hi- 
therto prepared it openly ; and the preparation was ſtil] 
quite a ſecret, when, in the year 1737, a foreigner offer. 
ed to communicate, at Paris, an infallible proceſs for 
making phoſphorus, The Academy named four che. 
miſts, Meſſrs Hellot, Dufay, Geoffroy, and Du Hamel, 
to try the proceſs in the laboratory in the King's gar. 
den. The proceſs ſucceeded. The miniſter beſtowed 
a reward on the diſcoverer; and Hellot gave an accurate 
account of the proceſs, in a Memoir, inſerted among 
the Memoirs of the Academy for the year 1737. This 
proceſs conſiſts in evaporating five or fix hogſheads of 
urine, till it be reduced to a granulated, hard, black, 
gliſtering matter, —calcining the reſidue in an iron pot, 
red-hot in the bottom, till ſuch time as 1t ceaſe to 
ſmoke, and take the ſmell of peach-flowers,—lixivi- 
ating this matter with, at leaſt, twice as much hot 
water,—and drying it, after decanting off the wa- 
ter. Three pounds of this matter muſt be mixed with 
a pound and an half of coarſe ſand, or pounded ſtone- 
ware, and four or five ounces of powder of charcoal 
of beech. This mixture is to be moiſtened with halt 
a pound of water, and introduced into an Heſſian re- 
tort. The matter is aſſayed, by making a portion of 
it red-hot in a crucible : If it exhibit a violet flame, and 
diffuſe a ſmell of garlic, it will afford phoſphorus. The 
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retort is placed in a furnace made on purpoſe; and a 
large balloon, about one third of which muſt be filled 


r with water, adapted to it. The balloon muſt be per- 
? forated with a ſmall hole ; and Hellot confidered this 
$ as one of the manjpulations that are the moſt neceſſary 
, for the ſucceſs of the operation, Three or four days | 
1 after the apparatus has been ſet up, a moderate fire is 
2 kindled under it, to dry the furnace and the lutings: 
ly by degrees, the fire is augmented, and it is kept for 
X fifteen or twenty hours in this ſtate. The phoſphorus 
, does not diſtil till fourteen hours after the beginning 


of the operation, which laſts, in all, twenty-four hours. 
There ariſes, firſt, a large quantity of ammoniacal car- 
bonate, a part of which is diſſolved by the water in 
the balloon. Volatile or aeriform phoſphorus paſſes, 
next, in luminous vapours : the true phoſphorus then 
runs, like an oil, or melted wax. When it ceaſes to 
paſs, the apparatus muſt be left to cool for two days, 
The luting muſt then be taken off; and water added, to 
looſen the phoſphorus adhering to the ſides of the re- 
ceiver: It is now melted in boiling water; for which 
purpoſe, 1t is cut into {mall pieces, which are introduced 
into the necks of matraſſes, cut towards the middle of the 
body into the form of a funnel, and immerſed in boil. 
ing water, The phoſphorus melts, is purified, and ren- 
dered tranſparent by the ſeparation of a blackiſh mat- 
ter which riſes above it. It is then pat into cold water, 
where it congeals; and it is now thruſt out of the ma- 
traſſes with a ſmall ſtick.—Such, in ſhort, is the proceſs 
nd deſcribed by Hellot. The tediouſneſs of the operation 
he lindered it from being repeated by any chemiſts but 
ort | Rouelle, 
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Rouelle, the elder, who, in his courſes of chemiſtry, went 
through it ſeveral times with ſuccels. | 

In the year 1743, Margraf publiſhed, in the Memoirs 
of the Academy of Berlin, a new method for making, at 
once, a pretty large quantity of phoſphorus, eaſier than 
bad been done before him. In this proceſs, the corneous 
lead which remains from the diſtillation of four pounds of 
minium, and two pounds of ammoniacal muriate, is mix. 
ed with ten pounds of extract of urine, of the confiften. 
cy of honey. A pound and a half of powder of charcoal 
is next to be added to it. The mixture muſt be dried in 
an iron pot, till it be converted into a black powder. This 
powder is to be diſtilled in a retort, in order to extrad 
from it, by a graduated fire, the ammoniacal carbonate, 
the fœtid oil, and the ammoniacal muriate which it con- 
tains. Care muſt be taken, however, to urge it with ire 
no farther than juſt to make the retort red-hot, The 
black friable reſidue of this diſtillation, is the matter 
from which the phoſphorus is extracted. It is aſſayed, by 
caſting a little of it on-burning coals. If it diffuſe a 
{mell of garlic, and a blue phoſphoric flame, it may then 
be conſidered as well prepared. A retort of Heſſian or 


Picardy earth is filled three-fourths full of it, and well oy 
luted. This veſſel is then placed in a reverberating fut. A 
nace, with a dome, and an iron chimney, fix or eight 
| tcet high. A middle-ſized receiver, perforated with a FP 
ſmall hole, and half- full of water, is fitted to the retort, Th 
Ihe joinings muſt be Juted with fat-lute, and covered fre 


with ſillets of cloth dipped in white of eggs, and lime: M | 
A brick-wall muſt be raiſed between the furnace and 
the receiver; and after this apparatus has been ſuffer- 


ed to dry for a day or two, the diſtillation may be car: 
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ried on by a properly graduated fire. This operation 
laſts from fix to nine hours, according to the quantity of 
the matter to be diſtilled. The phoſphorus, thus ob- 
tained, is rectified by diſtilling it by a very moderate 
fire, in a glaſs retort, with a receiver half-full of water. 
Almoſt all chemiſts have repeated Margraf's proceſs 


ſucceſsfully: and it was the only one in uſe, till, within 


theſe few years, another was dilcovered, which conſiſts 
in ſeparating the phoſphoric acid from bones; as we 
ſhall mention when we come to ſpeak of ſolid bodies. 

It appears that the only thing in which Margraf's 
procels differs from Hellot's, is in the addition of the mu- 
riate of lead, and the diviſion of the operation into two. 
But what is of moſt importance in the ingenious chemiſt 
of Berlin's procels, is, that it determines the nature of 
the ſubſtance contained in urine, which ſerves for the 
formation of phoſphorus. By diſtilling a mixture of 
fufible ſalt with charcoal, he obtained excellent pho 
phorus; and he obſerves that the urine from which he 
had extracted that ſalt would yield no more of this com- 
buſtible ſubſtance. That ſubſtance, therefore, which 
contributes to the formation of phoſphorus, muſt be 
a conſtituent part of fuſible ſalt; and indeed phoſpho- 
rus is eaſily obtained by diſtilling two parts of glaſs ob- 
tained from the decompoſition of fuſible ſalt in a re- 
tort or crucible, with one part of powdered charcoal, 
This operation requires much leſs time, and much lefs 
fire, than any we have yet deſcribed; for, according to 
M. Prouſt, the phoſphorus is ready to run in quarter of 
an hour. This, doubtleſs, is the beſt proceſs that can 
be uſed to obtain phoſphorus of urine. - But there are 
ſeveral obſervations to be made on this head: 1. The 
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vitreous reſidue, remaining after the decompoſition of 
ammoniacal muriate by fire, not being pure phoſphoric 
acid, but phoſphoric acid in combination with pho. 
phate of ſoda, which is not decompoſable by coal, only 
a very little phoſphorus can, therefore, be obtained by 
employing this reſidue, - an ounce ol it affording no 
more than a drachm, and often leſs : 2, When fuſible 
ſalt is prepared in any large quantity by evaporation 
and cooling, it is found to be mixed with a conſiderable 
proportion of phoſphate of ſoda, which affords no phoſ- 
phorus. Theſe two obſervations may be, therefore, con- 
ſidered as explaining, why ſo little of this combuſtible 
body is obtained by the diſtillation of fuſible ſalt withcoal, 
Perhaps, fuſible ſalt in its original ſtate, or the mixture 
of ammoniacal phoſphate with phoſphate of ſoda, if di- 
filled with coal and muriate of lead, would afford more 
phoſphorus; for muriate of lead appears to be capable 
of decompoſing phoſphate of ſoda. 

Phoſphorus, by whatever of theſe proceſſes obtained, 
is ſtill the ſame, When very pure, it is tranſparent, 
and its conſiſtency like that of wax. Its cryſtalliſes by 
cooling, into brilliant plates of a micaceous appearance. 
In hot water, it melts a confiderable time before the 
fluid be heated to ebullition. It is highly volatile, and 
riſes in a thick fluid by a moderate heat. In contact 
with air, it exhales a thick ſmoke from every part of its 
ſurface: this vapour diffuſes a ſtrong ſmell of garlic, and 
appears white in day-light, and in the dark very lumi- 
nous. It is a flow inflammation of the phoſphorus from 
which it proceeds; and when left for any time expoſed 
to the air, phoſphorus is gradually conſumed, and leaves 


as a refidue a peculiar acid, the properties of which we 
I Will 
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will afterwards examine. This ſlow combuſtion never 
takes place but when the phoſphorus is in contact with 
air: Nay, to render it very luminous, a heat from twelve 
to fifteen degrees of Reamur's thermometer, or about 
fixty-three degrees of Fahrenheit's, is requiſite; al- 
though the inflammation may take place under that tem- 
perature. This inflammation is not accompanied with 
heat, nor does it kindle any other combuſtible body. 
But when phoſphorus is expoſed to a dry heat of 24 de- 
grees Reaumur, or 869 Fahrenheit, it kindles with de- 
crepitation : it burns rapidly with a very lively white 
flame, mixed with yellow and green, and deſtroys very 
ſpeedily any combuſtible body that comes within its in- 
fluence, The vapours which then exhale from it are 
very coptous, white, and very luminous in the dark. 
This rapid combuſtion takes place with a very ſtrong 
heat, and a very ſparkling light, in a receiver full of 
vital air. a 
In theſe two different ſorts of combuſtion, phoſpho- 
rus leaves different reſidues. The firſt affords a liquor 
weighing more than twice as much as the phoſphorus 
employed on the occafion, which we call the phoſphorous 
acid. The ſecond gives a very deliqueſcent and ſoluble 
white, conerete matter, which is the phoſboric acid. 
This laſt was thought to reſemble the acid and fluid re- 
ſidue of the firſt combuſtion, or the flow inflammation. 
But the two acids exhibit real differences in their combi. 
nations, as was firſt obſerved by Margraf, and has been 
ſhewn by M. Sage; in the Memoirs of the Academy 
tor the year 1777. We will ſpeak more particularly of 
of theſe differences in the hiſtory of the two acids. 
The combuſtion of phoſphorus was conſidered by 
Stah 
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Stahl as the diſengagement of the phlogiſton which he 
thought to be combined with muriatic acid & in that com. 
buſtible body. M. Lavoiſier, in order to diſtinguiſh what 
happens in this combuſtion, kindled, with a red-hot 
iron, a quantity of phoſphorus in a bell-glaſs immerſed 
in mercury. He obſerved, that no more than a given 
quantity of this matter can be burnt in a certain bulk of 
air; that the quantity amounts to one grain of phoſpo- 
rus to ſixteen or eighteen cubic inches of air; that, after 
this combuſtion, the phoſphocus is extinguiſhed, and 
the air rendered unfit to contribute to the combuſtion 
of a new quantity of phoſphorus; that the bulk of the 
air is diminiſhed, and the phoſphorus converted into 
white, ſnowy flakes, which fix on the ſides of the bell. 
glaſs: Thoſe flakes are equal to twice and one half more, 
the weight of the phoſphorus from which they are 
formed ; and this increaſe of the weight of the phoſpho- 
rus correſponds exactly to the diminution of weight 
which the air has ſuffered, and is owing ſolely to th: 
abſorption of phoſphorus by the oxigene. In fact, the 
white flakes are concrete phoſphoric acid, produced by 
the combination of phoſphorus with the oxigene, or baſe 
of vital air, contained in the atmoſpheric air which has 
contributed to the combuſtion of that inflammable ſub- 


ſtance. Ihe theory of this ſubſtance is the ſame with 


that 


* Stahl, in ſeveral of his works, has aſſerted, that phoſphorus 
may be compoſed by combining muriatic acid with phlogiſton. 
Margraf engaged in a ſeries of experiments wich a view to this; 
in which he treated various combinations of the muriatic acid with 
combuſtible matters; but could never ſucceed. He has even ſhewn, 
in a ſatisfactory manner, that the acid formed by the bu ning of 
this combuſtible body, is very differeat from that of marine ſalt; and 
all chemilts are now of the lame opinion. —F, 
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that of ſulphur; and it is therefore unnceſſary to make 
any addition here to what was ſaid on that head, in the 
mineral kingdom, We ſhall only obſerve, that of all 
combuſtible bodies, phoſphorus ſeems to diſengage the 
greateſt quantity of caloric and light from vital air, and 
that it abſorbs the oxygen in the moſt ſolid ſtate. 

Phoſphorus becomes liquid in hot water. Vital air, 
paſſed through phoſphorus thus liquefied. in water, 
burns it, and reduces it into the ſtate of phoſphoric a- 
cid, 

Phoſphorus, though not ſoluble in this fluid, yet ſuf- 
fers, by degrees, an alteration in it. It loſes its tranſ- 
parency, becomes yellow, and is covered over with an 
effloreſcence, or coloured duſt. The water becomes acid, 
and appears luminous when ſhaken in the dark. The 
phoſphorus is then ſlowly decompoſed. 

Cauſtic fixed alkalis diſſolve phoſphorus, with the 
help of a boiling heat. While this combination takes 
place, there is a fœtid gas diſengaged that was firſt dit- 
covered by M. Gingembre, and poſſeſſes the ſingular 
property of kindling with an exploſion, when brought 
into contact with atmoſpheric air, and more inſtantane- 
ouſly ſtill, when brought into contact with vital air. 
This elaſtic fluid conſiſts of phoſphorus diſſolved in hy- 
drogenous gas; and the hydrogenous gas is produced by 
the decompoſition of the water. We call it phoſphorat- 
ed hydrogenous gas. | 

Sulphuric acid, diſtilled in a retort, with phoſphorus, 
burns it almoſt eatirely, but without emittiag any 
lame. Concentrated nitric acid acts upon it with vio- 
lence, and, if the phoſphorus be hot, kindles it ſudden- 


ly, When this experiment is made in a retort, with 
2 nittic 
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nitric acid not very highly concentrated, the phoſpho. 
rus burns ſlowly, robs the nitric acid of its oxigene, and 
forms phoſphoric acid. This proceſs was deſeribed by 
M. Lavoiſier in the year 1780. 

The muriatic acid does not act in a ſenſible degree 
on phofphorus ; but the oxigenated muriatic acid burns 
it with great caſe, 

If phoſphorus be dipped in the oxigenated muriatic 
acid gas, it kindles inſtantly, and burns with note. 

Nitric ſalts, with the help of a gentle heat, Kindle it 
with great rapidity. 

Sulphur and phoſphorus combine, according to Mar. 
graf, by fuſion and diſtillation, The reſult-is a ſolid 
compound, of a fœtid ſmell, which burns with a yellow 
flame, and, in water, ſwells, and communicates to it 


the acidity and ſmell of alkaline ſulphures; which pro- 


perties ſhew, that theſe two bodies re- act on each other 
in a peculiar manner, as their union ſeems to occaſion 
the decompoſition of water, M. Pelletier has obſerved, 
that ſulphure of phoſphorus, or phoſphorus of ſulphur, 


denominations that mark the reciprocal proportions of 


theſe two bodies, is infinitely more fuſible than either 
the one or other of theſe bodies apart. 

Phoſphorus does not combine ſo well as ſulphur, with 
metals, though there be, in many particulars, a ftrong 


analogy between phoſphorus and ſulphur. Margraf 


attempted to form theſe combinations by diſtilling each 
of the metallic ſubſtances with two parts of phoſphorus. 
None but arienic, zink, and copper, exhibited peculiar 
phenomena, None of the other metals was at all al- 


tered by the phoſphorus, which was partly burnt or ſub- 
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ſimated in the receiver, without ſuffering any diſcernible 

change. 

Phoſphorus ſublimated with arſenic, afforded that ce- 
lebrated chemiſt, a matter of a beautiful red colour, not 
unlike realgar. 

Linc, diſtilled twice in ſucceſſion with this combuſtible 
ſubſtance, afforded yellow flowers, punctuated and very 
light, The ſublimate, when expoſed to the action of 
fire, under a red muffle, kindled, and melted into a 
tranſparent glaſs, like that of borax. 

Copper, treated in the ſame way with phoſphorus, 
loſt its brilliancy, and became very compact. Its weight 
was increaſed fixteen grains in the half drachm, and it 
burnt when expoſed to flame. M. Pelletier has obſery- 
ed, that copper combines very well with phoſphorus, 
and that the reſult of this combination is a ſort of grey 
ore, brilliant, granulated, very hard, and very difficult 
to melt, To theſe compounds into which phoſphorus 
enters unaltered, we give the name of pho/þbures of cop- 
per, zinc, arſenic, iron, &c. M. Pelletier in his en- 
quries concerning metallic phoſphures, followed a ve- 
ry different method from Margraf. To effect theſe 
combinations, he mixed the metals with the vitreous 
phoſphoric acid and a little coal. In proportion as phoſ- 
phorus is produced by the action of the coal, it com- 

bines with the metal. In this way, he has been able 
to melt platina with great eaſe, and to form a phoſ- 
phure of platina, that will help to purify this uſeful 
metal. 

The Marquis de Bullion and M. Sage have deſcribed 
a remarkable alteration which phoſphorus ſuffers in me- 
tallic ſolutions, The firſt of theſe chemiſts diſcovered, 
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that ſmall pieces of phoſphorus, introduced into ſolu- 


tions of gold, ſilver, copper, &c. were gradually cover. 
ed with a cruſt, or a ſort of bright metal caſe. Theſe 
elegant experiments ſhew, that phoſphorus has a greater 
affinity with oxigene than ſeveral of the metals, and is 
capable of reducing their oxides. Bergman has efta. 
bliſhed it as an unqueſtionable fact, that the arſenic 
acid is blackened and reduced into the ſtate of arſenic 
when heated with phoſphorus; which, at the ſame time, 
as it deprives the ſemi-metal of its oxigene, is conver. 
ted into phoſphoric acid. 

Phoſphorus is ſoluble in all oils ; and renders them 
luminous. Spielman has diſcovered, that it diſſolves in 
alcohol, and that the folution emits ſparks, when poured 
into water. In this operation, a part of the phoſphorus 
is precipitated in a white powder. 

Phoſphorus has not yet been much uſed, either in me- 
dicine or in the arts. Meſſrs. Menzius, Morgenſtern, 
Hartman, &c. ſay, that they have found it produce 
good effects in malignant and bilious fevers, when the 
ſtrength has been exhauſted, and in the miliary fever. 
Some authors have recommended it in the ſcarlet feyer, 
the peripneumony, rheumatic pains, epilepſy, &c. ; but 
though, in Germany, ſeveral diſſertations have appear- 
on the medicinal virtues of phoſphorus taken internally, 
yet nothing can be affirmed as certain on this head, till 
experience ſhall pronounce concerning it in a more de- 
ciſive manner. 


CHAP. 


AP. 


CHAP. XL 
Of the Phoſphoric and the Phoſphorous Acid. 


THE phoſphoric acid has been ſo called, becauſe it 

was thought to exiſt ready-formed in phoſphorus, 
from which it is obtained by combuſtion, But M. La- 
voiſier has proved this ſalt to be a combination of phoſ- 
phorus with oFigene,—There are four different proceſſes 
for obtaining this acid. The firſt conſiſts in burning phoſ- 
phorus haſtily, under bell- glaſſes, full of atmoſpheric air, 
and immerſed in mercury, by the heat of a burning-glaſs, 
or by touching it with a red-hot iron. Care muſt be tak- 
en, to put a little water on the ſides of the glaſſes before 
the proceſs commence. This proceſs, invented by M. 
Lavoiſier, affords, in a ſhort time, a quantity of phoſpho- 
ric acid, mixed with a ſmall quantity of unburnt phoſ- 
phorus,—that is, of acid in part phoſphorous. Vital air 
may be uſed in the act of combuſtion. In truth, the in- 
flammation is ſo rapid-and fo violent, as often to break in 
pieces the glaſſes with a noiſe. The proceſs affords phoſ- 
phoric acid. 

The ſecond proceſs, which we owe to Meſſrs Woulfe 
and Pelletier, is performed by paſling a ftream of vital 
air through phoſphorus melted under water. 

In the third, given by M. Lavoiſier, the phoſphorus 
is burnt by means of nitric acid, not very ſtrong, 


Both theſe proceſſes produce phoſphoric acid, 
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The fourth proceſs, a ſlow combuſtion, which has been 
improperly called the formation of phoſphoric acid by 
deliquium, is very well deſcribed by M. Sage.—Sticks of 
phoſphorus are placed on the fides of a glaſs funnel, the 
ſtalk of which enters a bottle; and its baſe is covered 
with a capital, the extremity of which remains open. A 
tube of glaſs is put into the neck of the funnel, to pre- 
vent the phoſphorus from eſcaping, and to afford, at the 
ſame time, a paſſage, through which the air, diſplaced 
by the acid, may move off. Care muſt be taken to 
keep the flicks of phoſphorus from touching each other, 
and to prevent the temperature of the place in which 
the apparatus ſtands from riſing above ſixty degrees; o- 
therwiſe the phoſphorus may probably deflagrate. In 
more or leſs time, there is obtained by this proceſs, 
for every ounce of phoſphorus, three ounces of acid, 
which is collected and flows, by degrees, into the water 
in the bottle : it is phoſphorous acid. 

Theſe four proceſſes afford acid of phoſphorus, in two 
difterent ſtates, according as the phoſphorus is either not 
decompoſed, or entirely burnt and ſaturated with oxi. 
gene, Thele two acids between them, exhibit pheno- 
mena, which may be compared to thoſe of the ſulphuric 
and the ſulphureous acids.--Such is the origin of the dil. 
ferences between the reſults obtained by Meſſts. Sage 
and Lavoiſier, in the combinations of this acid, which 
are related in the Memoirs of the Academy for the year 
1777, as already mentioned. We dillinguiſh the former, 
that 1a which the phoſphorus is ſaturated with oxigene, 
by the name of the phoſphoric acid ; and the ſecond, 
which is not entirely ſaturated with oxigene, we call 


the phoſphorous acid. 
| Of 
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Of the Phoſphoric Acid. 


PukE phoſphoric acid, obtained without the addition 
of water, and in vital air, is in the form of white 
fakes, ſnowy, light, deliqueſcent, and of a very ſtrong 
acid taſte, When expoſed to the air, it ſpeedily attracts 
moiſture. When brought into contact with a little wa- 
ter, it eaſily melts, and affords a white fluid, without 
ſmell, of an oily confiſtency, very ponderous, of a taſte 
ſtrongly acid, and capable of changing blue vegetable 
colours rapidly into red. If expoſed to the action of fire 
inaretort, it affords a pure phlegm : the acid then con- 
centrates, and becomes even more ponderous than the 
ſulphuric acid: it aſſumes, by degrees, conſiſtency and 
opacity; it is then like a ſoft extract. Laſtly, when urged 
with a violent heat, it melts into a tranſparent glaſs, 
which is hard, highly electric, and inſoluble, but exhi- 
bits none of the properties of an acid. It appears, that 
this ſolid vitreous ſtate of the phoſphoric acid, is owing 
to a more intimate combination taking place between 
the acidifiable baſe and the oxigene, and to the ſepa- 

ration of a part of the latter. This idea, of a more in- 
timate adherence taking place between the oxigene 
and the acidifiable baſe in phoſphoric glaſs, which, as it 
1s no longer acid, merits the name of vitreous pboſpbo- 
ric oxide, is confirmed, when we obſerve how difficult 
it is to obtain from it phoſphorus, with the help of coal, 
and how ſtrong a heat muſt act on this mixture, to pro- 


duce the deſired effect. 


Phoſphoric acid obtained by flow combuſtion, or phoſ- 
phorous acid, when heated in an open veſſel, emits, from 
time to time, a faint flame, which is owing to its till 
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retaining a reſidue of phoſphorus that has not been all 
burnt, and the flame is accompanied with a ſmell of 
garlic. It then is concentrated, becomes dry, and at 
laſt melts like the former acid. 

The concentrated phoſphoric acid very ſpeedily at. 
tracts moiſture from the atmoſphere. It combines with 
water, with the help of heat: it combines with a great 
many ſubſtances; and, in its combinations, exhibits 
ſome peculiar phenomena, 

The liquid phoſphoric acid does not appear to have any 
power oyer ſiliceous earth, according to the experiments 
of Bergman and M. de Morveau: But it has been ſhewn 
by Dr Prieſtley and Mr Ingenhouſze, to act on glaſs. 

The blow-pipe makes it bubble with aluminous earth, 
Phoſphoric acid, when melted in Heſſian crucibles, has 
been remarked, by M. de Morveau, to communicate to 
them a tranſparent vitreous covering. 

It combines with barytes, and ſeems to prefer it to 
all other baſes but lime, if the aſſinities of this acid have 
been rightly marked by Bergman. The properties of 
barytic phoſphate are ſtill unknown, | 


The phoſphoric acid diſſolves carbogate of magneſia, 


with efferyeſcence. The falt which it forms with this 
ſubſtance is ſcarce ſoluble. A concentrated ſolution of 
it affords, by reſt, in the ſpace of four and twenty hours, 
{mall flat needle cryſtals, very ſlender, ſeveral lines in 
length, and cut obliquely at the two ends: it often takes 
the form of a tranſparent jelly. Theſe cryſtals of phoſ- 
phate of magneſia, when expoſed to a gentle heat, fall 
into powder. According to M. Lavoiſier, the 5ulphuric 

acid decompoles this ſalt. 
Phoſphoric acid, poured into lime. water, precipitates 
from 
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from it a ſcarce ſoluble ſalt, which does not efferveſce 
with acids, is decompoſed by mineral acids, but is proof 
againſt the attacks of cauſtic alkalis. This ſalt is of the 
ſame nature with the baſe of bones. An exceſs of phoſ- 
phoric acid renders calcareous phoſphate ſoluble in wa- 
ter; but magneſia, lime, cauſtic fixed alkalis, and even 
ammoniac, by carrying off from it the excels of acid, 
precipitate the neutral ſalt. Calcareous phoſphate is 
not decompoſable by cauſtic alkalis; but carbonates of 
potaſh and ſoda decompoſe it. The ſolid matter of bones 
conſiſts of phoſphate ſuperſaturated with lime. 

Phoſphoric acid, ſaturated with potaſh, forms a very 
ſoluble ſalt, which, by evaporation and cooling, affords, 
though not without difficulty, cryſtals, in the form of 
tetrahedral priſms, terminating in pyramids, which 
have alſo four faces, correſponding to thoſe of the priſms. 
This phoſphate of potaſh diſſolves much better in hot 
than in cold water : it ſwells on coals, but is ſomewhat 
obſtinate againſt melting; and when melted, has no long- 
er a ſaline taſte. From the nitric ſolution of ſilver, it 
produces a white precipitate; and from the nitrie ſolu- 
tion of mercury, a yellowiſh white precipitate. It is 
decompoſed by lime-water, which has a greater affinity 
than potaſh, with the phoſphoric acid. 

Soda, 1n union with the phoſphoric acid, affords a ſalt, 
of an agreeable taſte, much the ſame withthat ofmuriate 
of ſoda, Phoſphate of ſoda does not eaſily cryſtallize, 
and is often reduced, by evaporation, into a gummy mat- 
ter, which runs into threads like turpentine, and is de- 
liqueſcent. I have obſerved, in this thick matter, nee- 
dles diſpoſed in radii, which indicate a beginning of 
cryt%alliiation ; But a little more ſoda than what is re- 
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quiſite to ſuturate the acid, added to this ſalt, inſtantly 
effects a change of its properties: its taſte now becomes 
urinous ; it turns ſyrup of violets green, cryſtalliſes in 
large parallelograms, and effloreſces in the air; in a 
word, it acquires all the properties of the fuſible alt 
with a baſe of natrum, which we call /uper/aturated 
phoſphate of foda. This ſalt does not afford phoſphorus 
with coal ; and neither phoſphate of barytes, of lime, 
of potaſh, nor of ſoda, 1s liable to ſuch a decompoſition: 
Wherefore it appears, that the phoſphoric acid muſt be 
in a naked diſengaged ſtate, in order to be decompoſed 
by coal. 

The ammoniacal phoſphate produced by the combi. 
nation of phoſphoric acid with ammoniac, is more ſoluble 
in hot than in cold water, and affords, by cooling, cry- 
ſtals, which, according to M. Lavoiſier, bear ſome reſem. 
blance to thoſe of alum, I have remarked, that when 
the combination 1s truly neutral, it is very difficult to 
obtain it in cryſtals ; for it is almoſt all evaporated even 
by a moderate heat. But an exceſs of ammoniac is fa- 
vourable to the cryſtalliſation of this ſalt : A little phol- 
phate of ſoda produces the ſame effect; and this is the 
ſtate of that extracted from urine. Barytes, lime, and 
alkalis, decompoſe ammoniacal phoſphate : Fire eaſily 
diſengages the ammoniac ; and accordingly, this falt 
affords phoſphorus with coal. 

The phoſphoric acid decompoſes alkaline ſulphates, 
nitrates, and muriates, by the dry way ; and by its fix- 
ity, diſengages the acids; but, in the humid way, it 
yields its baſes to theſe acids. 

The phoſphoric acid, in a fluid ſtate, acts enly on a 
few metallic ſubſtances, It diſſolves zink, and iron, and 

copper, 


. 


Phoſpboric Acid. 73 


copper, readily enough. None of theſe ſolutions affords 
cryſtals by evaporation, except the ſolution of iron, 
which, indeed, ſeems ſuſceptible of cryſtallization. The 
others form into ſoft ductile maſſes, like extracts: when 
urged with fire, they emit ſparks, and appear to form 
genuine phoſphorus. Margraf, and the Academicians 
of Dijon have examined the different phenomena exhi- 
bited by this acid, in its action on metals and ſemi- metals. 

The phoſphoric acid likewiſe precipitates ſome ſolu- 
tions of metals, ſuch as the ſolutions of mercury and 
filver by the nitric acid. 

The nitric and acetous ſolutions of lead are, in like 
manner, liable to be precipitated by phoſphoric acid, 
and by ſoluble phoſphates. The precipitate produced 
by the decompoſition of the latter, which is phoſphate 
of lead, affords phoſphorus, when diſtilled with coal. 

This acid re- acts upon oils, and improves their ſmell, 
To oils not naturally ſweet-ſmelling, it communicates 
a ſweet ſmell, in ſome degree zthereal : ſome of them 
it thickens, 

When diſtilled, in its dry ſtate, with coal, it affords 
phoſphorus. 

By heating it in a retort, with alcohol, the Academi- 
clans of Dijon obtained a liquor highly acid, of a pun- 
gent and diſagreeable ſmell, which burnt with a little 
ſmoke, and exhibited ſome of the properties of æther. 
The phoſphoric acid became volatile in this experiment, 
and ſeemed to acquire the properties of the phoſphorous 
acid, for the product was acid. M. Lavoiſier obſerved 
heat to be produced by this mixture. Moſt chemiſts, how - 
ever, conſider the phoſphoric acid as inſoluble in alcohol. 
Margraf, Rouelle, Scheele, Meſſrs Wenzel, Laſſonne, 

N Cornette, 
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Cornette, and the Duke de Chaulnes, recommend the 
uſe of alcohol to purify the phoſphoric acid, and ſeparate 
from it any extraneous matters which it may happen to 
contain. 

Laſtly, phoſphoric acid, holding in ſolution phoſphate 
of ſoda, affords, by fuſion, an hard glaſs, inſipid, inſo. 
| luble, not deliqueſcent, and opaque, reſembling that 
which fuſible ſalt leaves, when urged with fire. 

We may add farther, that the phoſphoric acid, which 
was formerly thought peculiar to urine, exiſts in a great 
many animal matters, as we have already ſeen, and az 
will farther appear in the ſucceeding chapters. Margrat 
informed the world of his having found it in vegetables. 
M. Berthollet has extracted it from ſuch as afford am. 
moniac by diſtillation : M. Haſſenfratz, from a great 
many plants growing in marſhes, and on peat-earth, 
It has been found in various minerals, particularly in 
lead and iron, with which it appears to be combined in 
conſequence of the decompoſition of animal ſubſtances, 
Laſtly, M. Prouſt has found it in combination with lime, 


in a ſparry ſtone, in Spain. 


Of the Phoſphorous Acid. 


Ir has been related, that when phoſphorus burns 
flowly, and is not completely ſaturated with oxigene, 
there is an acid formed, different from that whoſe hiſto- 
ry we have juſt finiſhed, and bearing to it the ſame re- 
lation which the ſulphureous bears to the ſulphuric, the 
nitrous to the nitric, and the acetous to the acetic acid, 
This difference between theſe two acids, in the propor- 
tion of oxigene that enters into their compoſition, occa- 

ſions 
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I the fions a wide difference between their properties, in the 
ade ſame manner as in the other ſix which correſpond, two 
en to and two. The phoſphorus may be alſo conſidered as 
phoſphoric acid, holding in ſolution a little phoſphorus. 

phate This acid, when rubbed, and, ſtill more, when heated, 
nl takes a fœtid and diſagreeable ſmell : part of it is then 


volatilized, in a very acrid and pungent white vapour: 
it is then more yolatile than phoſphoric acid. But this 
acid never riſes all in vapour, like the ſulphureous acid; 


that 


which 5 | | | 
great it always contains more or leſs phoſphoric acid, which 
ind u cauſes it to leave a vitreous reſidue, or a melted phoſpho- 
argral ric oxide, when treated with a ſtrong fire, It may be 
able prepared by decompoſing phoſphoric acid ; and in the 
4 ack. production of phoſphorus, there is always a certain 
great quantity of it diſengaged. The diſtinctive properties of 
earth, be phoſphorous acid have not been all, as yet, particu- 
irly in larly examined; but enough is known of them, to mark 
ned in be difference that prevails between this and the phoſ- 
ances, I Phoric acid. M. Sage, in the Memoirs of the Academy 


Ws forthe year 1777, has given an account of ſome of the 
cording to that chemiſt, the ſalt formed by the union 
of the acid obtained from phoſphorus by deliquium, 
with potaſh, or phoſphate of potaſh, is not deliqueſcent: 
Phoſphate of ſoda is alſo cryſtalliſable, but not deliqueſ- 


; burns ; - 
19600 cent; but ammoniacal phoſphate attracts moiſture from 
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ic acid. * It may be here added that Crell, having concentrated the phol- 

propot- phoric acid to d:yneſs, found its ſpecific gravity to be as 3-1 to that 
i water.,—H, 
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characteriſtie properties of the phoſphorous acid. Ac- 
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CHAP. XIL 


Of the Soft and White Parts of Animals, and of their 
Muſcles. 


? 


e leſs progreſs has been made in the 
| analyfis of the ſolid parts of animals, than in the 
analyſis of animal fluids, yet we are beginning to knoy 
ſomething of the different matters of which they are 
compoſed. In the firſt place, we know, that difference 
of texture Þoth indicates and occaſions a difference in 
conſtituent principles. This aſſertion will be confirmed, 
by a comparative examination of the ſoft and white 
parts, with the muſcles and bones. 

All the ſoft and white parts of animals, ſuch as the 


membranes, the tendons and aponeuroſes, the cartilage; k 
the ligaments, and the ſkin, contain, in general, a muci 7 
laginous ſubſtance, which diſſolves readily in water, but . 
is inſoluble in alcohol, and is known by the name d 6 


jelly. To extract this jelly, nothing more is requiſite 
than to boil theſe parts of animals in water, and to eya- 
porate the decoction, till it form, by cooling, intoa 
ſolid tremulous maſs. When evaporated by a more 
violent heat, it affords a dry, brittle, tranſparent ſub. 
ſtance, that is known by the name of glue. 

Glue is prepared from all the white parts of animals 
The ſkin, the griſtles, and the feet of cows are uſed in 
the preparation of a ſtrong glue, in England, Flanders 


Holland, &c, The ſkin of the eel is the baſis of gild 
er 
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ers glue. A ſpecies of glue, uſed by painters, &c. is 

"LY prepared of the parings of glove-leather and parchment, 
In ſhort there is ſcarce any animal, whoſe tendons, griſ- 
tles, nerves, and ſkin which is {till better for the pur- 
poſe, may not be uſed in the preparation of theſe diſſe- 
rent ſorts of glue. 


1 
11 It is to be obſerved on this head, that glues differ in 
conſiſtency, colour, taſte, ſmell, and ſolubility. Some 
h glues diſſolve well enough in cold water: and others are 
25 the only ſoluble in boiling water. The beſt glue is tranſpa- 
in the ine lin 
K rent, of a yellow colour inclining to brown, without 
$00) BY ſmell or taſte, and entirely ſoluble in water, in which 
75 aue it forms a viſcid fluid, of an uniform appearance, and 
erence * 
| which, when 1t dries, remains equally tranſparent and 
4 : tenacious through all its parts. 
** Animal jelly differs from glue, properly ſo called, on- 


ly in being leſs conſiſtent and viſcid. The former of 
theſe ſubſtances is obtained chiefly from the white and 
ſoft parts of young animals: it is alſo found in their fleſh, 
muſcles, ſkin, and bones. Glue is obtained only from 
the older animals, whoſe fibres are ſtronger and drier 
However, as theſe two matters exhibit the ſame chemi- 
cal properties; in the examination of them, on which 
we are entering, we ſhall take, for our ſpecimen, the 
jelly that is obtained from the cartilages or membranes 


| as the 
tilages, 
a muct- 
er, but 
1ame o 
equilite 
to eva- 


: 218 of the calf, 

at ub. This matter has, in its natural ſtate, ſcarce any ſmell: 
25 Its taſte is inſipid. When diſtilled on a water- bath, it 
— aſſords an inſipid, inodorous phlegm, liable to putrefac- 
ye tion. As it loſes its water, it takes the conſtſtency of 
__ glue, and, when thoroughly dried, is like horn. When 
of gill expoſed to a pretty ſtrong heat, and to air at the ſame 


E time, 
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time, it ſwells, bubbles, and becomes liquid: it then he. 
comes black, and exhales a copious ſmoke, of a fatid 
ſmell: it does not take fire, -unleſs when expoſed to: 
violent heat; and even then not readily. By diſtilla. 
tion in a retort, it affords an alkaline phlegm, an empy. 
reumatic oil, and a little ammoniacal carbonate. 1 
leaves a coal of conſiderable bulk, which is not eaſily 
incinerated, and contains muriate of ſoda and calcare. 
ous phoſphate. 
Jelly, expoſed to a hot and humid atmoſphere; firl 
becomes acid, and ſoon putrefies. 
Water diſſolves it in any proportion. Acids diſſolye 
it eaſily, and alkalis till eaſier. The nitric acid diſen- 
gages azotic gas from it. Moſt of theſe properties are 
nearly the ſame with thoſe of inſipid vegetable mucila. 
ges; only, inſipid vegetable mucilages neither afford 
ammoniac by fire, nor azotic gas by the nitric acid. But 
this animal jelly may poſlibly owe theſe properties to x 
portion of albuminous matter, extracted by the water, 
at the ſame time with the gelatinous ſubſtance, eſpecial. 
ly when either glue or jelly is prepared by a long and 
ſtrong decoction. ; | 
The muſcles of animals conſiſt of a parenchymatous 
cellular ſubſtance, which contains various humours, 
partly concrete, partly fluid. Theſe humours are com- 
poſed, 1. Of a red and white albuminous fluid: 2. Ofa 
gelatinous mucilage : 3. Of a ſweet oil, of the ſame na- 
ture with fat: 4. Of a peculiar extractive ſubſtance : 
5. Laflly, Of a ſaline matter, the nature of which is not 
very well known. As the analyſis of the fleſh entire, 
which affords, in the water-bath, a vapid water, and in 
the retort, an alkaline phlegm, empyreumatic oil, and 
ammoniacal 
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ammoniacal carbonate, and leaves a' coal that affords, 


n be. vy incineration, a little fixed alkali, and ſome muriate of 
ft £42 or potaſh,—as this analyſis affords no ſatisfadtory 
| to nformation concerning the nature of theſe different 
iſtilla. BY pnociples, recourſe muſt therefore be had to ſome 


empy. means for extracting theſe ſubſtances unaltered, in or- 


e. It er that we may be enabled to examine their proper- 

eaſily ties ſeparately. 

alcare. To obtain and ſeparate theſe ſeveral ſubſtances, the 
exiſtence of which has been aſcertained by M. Thouve- 

e, ful nel, various modes of operation may be adopted. This 

phyſician ſqueezed out, in a preſs, the fluids contained 


liſſolye 
diſen- 
ies are 
aucila- 

afford 
1. But 
es to 
water, 
pecial- 
ng and 


part by the action of fire, and obtained the ſalt by eva- 
poration ; he diſſolved and ſeparated the gelatinous mu- 
lage, the ſalt, and the extract, with water; and by 
means of alcohol, he took off the two latter of theſe 
principles unmixed with jelly. It is generally very dif- 
ficult to ſeparate theſe different matters exactly; be- 
auſe they are all ſoluble in water, and alcohol diſſolves, 
t the ſame time, both the ſaponaceous extract, and a 
part of the ſalt. The proceſs which ſucceeds beſt, 
eems to be that which conſiſts in, firſt, waſhing the 
leſh in cold water, which carries off the colouring mat- 
er, with a part of the ſalt; then digeſting the reſidue 
Fhich remains after this waſhing, in alcohol, which 
liffolves the attractive matter, and a part of the ſalt; 
nd laſtly, boiling the fleſh in water, after treating it 
1th theſe two proceſſes, This fluid diſſolves the gela- 
nous part by ebullition ; and likewiſe carries off ſuch 


matous 
1mours, 
e com- 
2. Of a 
me na- 
ſtance: 
1 is not 


entire, portions of the extract and the ſalt, as have eſcaped the 
and 1n action 
111, and 


oniacal 


in the muſcular ſponge; he coagulated the albuminous 
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action of the former ſolvents. A flow evaporation of 
the firſt water that was employed, in the cold, coagy. 
lates the albuminous part, which may then be ſeparated 
by filtration; and from this filtrated liquor, the ſaline 
matter may be obtained by another flow evaporation. 
By evaporating the alcohol in the ſame way, the colour. 
ed extractive matter is obtained: And laſtly, decoction 
ſeparates the jelly and the fat oil, which then ſwim ot 
the ſurface, and are fixed by cooling. After the extrac. 
tion of theſe ſeveral ſubſtances, nothing remains but the 
fibrous tiſſue: it is white, inſipid, and inſoluble in wa 
ter: as it burns, it ſhrinks and contracts: it affords 
good deal of ammoniac and very fœtid oil in the retort, 
and a good deal of gas azote by the acid of nitre. Laſt. 
ly, it poſſeſſes all the properties of the fibrous part of the 
blood. It appears, therefore, that the muſcular organ 
is the reſervoir in which the vital functions depoſite the 
fibrous matter; which becomes concrete by reſt, and 
appears to be the focus, or baſis of that property of ani. 
mals, which is denominated irritability by phy fiolo- 
giſts. ; 

All that now remains to be done, in order that we ; 
may gain an accurate knowledge of the fleſh of au 
mals, is, to examine the properties of each of the ſub. 
ſtances of which it conſiſts. 

The albuminous matter, jelly, and fat ſubſtance, ar 
already known to us. The firſt is preciſely of the fam: 
nature with the albuminous matter of the blood; wt 
may obſerve, that it is this ſubſtance, which, being cc 
agulated by the heat of the water in which meat pe 
boiled for ſoup, produces the froth which is ſo careful 


ik:mmed off. This froth is of a dirty, brown-red colout 
0 
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ion of for the original red colour of the albuminous matter is 
** altered by the boiling heat. Jelly, obtained from fleſh, 
arated generally cauſes ſoup prepared with the fleſh of young 
ſaline animals, to form into a tremulous maſs ; for the fleſh 
ration, of young animals contains much more of it than the fleſh 
colour. of old animals: it is perfectly like that which compoſes 
oction the ſoft white parts of animals, the properties of which 
Vm On have been explained in the preceding article. The fat 
EXUTACe matter which forms the flat round drops that ſwim on the 
ut the ſurface of ſoups or broths, and becomes ſolid by cooling, 
in We exhibits all the characteriſtic properties of greaſe. We 
lords: have, therefore, nothing but the extractive matter, and the 
Foun {altthat is obtained in analyſing the mulcles, to examine. 
e. Laſt The ſubſtance which M. Thouvenel calls mucous ex- 


t of the tractive, is ſoluble in water, and in alcohol: it has a diſ- 
Ir organ cernible taſte, whereas the jelly has none. When ſtrong- 
dfite the 


ly concentrated, its taſte becomes acrid and bitter: it 
has a peculiar aromatic ſmell, which is developed by 
fire, This is the ſubſtance which colours ſoups, and 
gives them the agreeable taſte and ſmell by which they 
are diſtinguiſhed. When they are too much evapora- 
ted, or when the proportion of the meat to the water is 
large, ſoups have then an high colour, and are more or 
leſs acrid in their taſte. In ſhort, the action of fire de- 
velopes and improves the taſte of this extraRive matter, 


oft, and 
y of ant. 
hy fiolo- 


that wt 
of an. 
the fub- 


NCC, al 
the ſam 
lood ; We 
being Cl 
meat 


till it, at length, gives it the taſte of ſugar or caramel, 
as may be obſerved of the furtace of the roaſted meat, 
which is ſaid to be criſped. When this extractive ſub. 
lance is evaporated to a dry conſiſtency, and its pro- 
perties (till farther examined, its taſte is obſerved to be 


carefull) acrid, bitter, and faltiſh : when put on a burning coal 
2d colouſſſ iu this Rate, it ſwells, and becomes liquid; exhaling, at 
Vor. Iv. F the 
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8 
the ſame time, a pungent acid ſmell, like that of burnt | 
ſugar. If expoſed to the air, it attracts moiſture from it, ues, 
and a ſaline effloreſcence is formed on its ſurface : in an muſ⸗ 
hot atmoſphere, it becomes ſour and putrid, if diluted The] 
in a certain quantity of water: and laſtly, it is ſoluble 1 In 
in alcohol. Theſe properties render this ſubſtance very ry: 
nearly of the ſame nature with the faponaceous extracts, 3. Th 
and the ſaccharine matter of vegetables. 1 

As to the ſalt which is cryſtallifed in the flow evapo- moiſte 
ration of a decoction of fleſh ; its nature is not yet per. 1 
fectly known. M. Thouvenel obtained it in down, or in 8 Wa 
imperfectly- ſhaped cryſtals. That chemilt thinks this to 3 
be a perfect neutral ſalt, conſiſting of potaſh, and an a- by 
cid which in frugivorous quadrupeds has the charaQe. Rom it 

iſt : : : dered t 
riſtics of the phoſphoric, and in carnivorous reptiles thoſe | 
of the muriatic acid. Although this ſalt may be conſe Ef f 


dered as unknown till ſuch time as a ſufficient quantity 
of it can be collected for a particular examination; yet 
it is very probably either phoſhate of ſoda, or ammo- 
niacal phoſphate; and it may even be mixed with calca- 
reous phoſphate. Theſe falts are proved to exiſt here, From 
and even with the ſame exceſs of acid as in urine, by the bps, g 
white precipitates which lime and ammoniac form in e 
ſoup, as well as by the nitric ſolution of mercury pro- uf gig 
ducing from it a roſe-coloured precipitate, = ; then 

We may add farther, that the ſubſtance the moſt & uo pee 
plentiful in muſcular fleſh, and which peculiarly cha- Wiſe cakes | 
racteriſes it, is the fibrous part, This matter is depo- al glue: 


ſited from the blood, in which it exiſts in a large propor- ap * 
. . a ; OI incCee 
tion, and acts an important part in the functions of the Hu in the | 

animal ceconomy. Phyſiologiſts have not been particu- 3 
: *!\Ppings ( 


lar enough in their accounts of its nature and proper- 
ties, 


Aurers, is m 
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ties, and of the weight and quantity of the fleſh of the 
maſcles, in compariſon with that of the other organs. 
The properties which diſtinguiſh this animal matter, are, 
1. Inſolubility in water: 2, That of affording more gas 
azote with the nitric acid than any other ſubſtance: 
3. That of affording oxalic acid and malic acid, after the 
gas azote : 4. That of becoming eafily putrid when 
moiſtened, and affording a good deal of ammoniacal 
carbonate by diſtillation. 

Theſe properties ſhew, that it conſiſts of a fat or oily 
ſubſtance, in combination with azote, of phoſphate of 
ſoda, and of calcareous phoſphate, which are ſeparated 
from it by the action of the nitric acid. 1 have conſi- 
dered the office of the fibrous matter in the animal œco- 
nomy, in a particular Memoir, inſerted among the Me« 
moirs of the Royal Society of Medicine &. 


F 2 CHAP. 


From the animal ſubſtances chemically deſcribed in this chapter, 

re ſoups, glues, and ſeveral other articles for the uſe of fe; commons 
y prepared. For making portable ſoup, 4 lib, of calves feet, 12 lib. 
| beef; 3 lib. of veal, and 10 lib, of mutton, are boiled and paſſed 
rough different proceſſes, till they be reduced to the conliſtency of a 
alle; then divided into cakes, dried, and preſerved in bottles; to be 
ade iato ſoup, when needed, by ſolution in warm water. The Chi- 
ele alſo prepare ſomewhat in this manner, from animal ſubltancess 
fe cakes of hockiac which are uſed in diſorders of the lungs. Al- 
| all glues are prepared from animal ſubſtances. They differ only 
being, ſome weaker, ſome ſtronger. That glue which is called iſin- 
jals, is indeed prepared from the mucilaginous parts of a large fiſh 
nd in the Ruſſian ſeas: It is uſed chiefly by the ſilk and ribbon mas 
facturers. Glue is alſo made from eel-ſkins, from ſnails, and from 
: clippings of parchment. The glue or lie, uſed by paper-manws 
urers, is made from wheat -flour, — FL 


„ 4 


S 
= 1 o _ 9 MY * 
mg = 


= SPEER . * 
rr 


eart 
cert 
CHAP. XIII. the 
plats 
Of the Bones of Animals. an 
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3 HE bones are the ſupport of all the other parts of neut! 
animals, — the baſis on which all the ſoft parts ref, phoſp 
Theſe hard parts are not to be conſidered as paſſive in Bo 
the animal cxconomy : they are actually ſecretory or. kindl, 
gans, and ſeparate from the blood and other juices, 2 duant 
peculiar ſaline matter, of which their own ſubſtance is hey 2 
formed, and which is deſigned to be accumulated in oil, an 
them as reſervoirs. pate. 
The bones, conſidered as they exiſt in all animal, what d 
from man to the inſect and the worm, differ in texture, which, 


in ſolidity, in poſition with reſpect to the muſcles, and ity of 
probably in the nature of their component principles, from it 
Chemical analyſis has not yet aſcertained any thing con. 
cerning this laſt particular, But one cannot help think-W” is the 


ſemains 


ing, that the bones of men and quadrupeds muſt be oi m di 
different nature from thoſe of fiſhes and reptiles, and Bones c 
{till more different from the corneous ſkeleton of inſech main 
and from the calcareous covering of ſhell-worms. The Violent þ 
particular light in which we are here to examine the ſort 
bones of animals, does not permit us to inſiſt on theft. 1 
diſtindions; and chemiſts have not yet made any u NC acid: 
ſearches that can enable phyſiologiſts to determine cu, in po 

The w 


cerning them. 
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The bones of men and quadrupeds, the only bones 
that have yet been examined by chemiſts, are not 
earthy matters, as was once thought. They contain a 
certain quantity of gelatinous matter diſperſed through 
the ſmall cavities which intervene between the ſolid 
plates of which their texture is compoſed ; and thoſe 


ſolid plates, too, which, from their inſolubility and con- 


fitency, were taken for earthy matters, have been, 


within theſe few years, diſcovered to conſiſt of a true 
neutral ſalt, the component principles of which are 
phoſphoric acid and lime, 

Bones, when expoſed to fire, with concourſe of air, 
kindle, in conſequence of their containing a certain 
quantity of medullary fat. When diſtilled in a retort, 
they afford an alkaline phlegm, a fetid empyreumatic 
oil, and a conſiderable proportion of ammoniacal carbo- 
rate. The coal which they leave is compaR, and ſome- 
what difficult to incinerate. It leaves a white reſidue, 
which, when waſhed in cold water, affords a ſmall quan- 
tity of carbonate of ſoda, Hot water then ſeparates 
from it a certain quantity of ſulphate of lime. What 
remains after theſe lixiviations, is not ſoluble in water: 
it is the calcareous phoſphate which Dr Gahan of Stock- 
hoim diſcovered, in the year 1769, to exiſt in bones. 
Bones calcined in the focus of a furnace, among coals, 
remain luminous in the dark: when urged with a very 
violent heat, they are half-vitrified, and are thus reduced 
o a fort of hard porcelain, very white, and ſemi-tranſpa- 
zent. This property ſeems to be owing to the phoſpho- 
e acid: It might be made the ſubject of a particular 
art in pottery. 


Ilie water in which bones grated down are boiled, is 


F3 charged 
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charged with a ſubſtance which renders it yiſcid, and is 
a true gelatinous matter. 

Alkaline carbonates are capable of 1 the 
calcareous phoſphate which forms the baſis of bones. 
This decompoſition is mentioned by the chemiſts of the 
Academy of Dijon ; they ſay, that they effected it on 
treating, by fuſion, a mixture of powder of calcined 
bones, and carbonate of potaſu. 

Acids act upon bones, and decompoſe the calcareous 
phoſphate contained in them. It was by this means that 
Schecle, in the year 1771, prepared phoſphorus from 
bones. He diſſolved the bones in nitric acid. The 
acid ſeizing the lime contained in them, formed with 
it calcareous nitrate, v hich remained in ſolution, white 
the phoſphoric acid was diſengaged. Into this mixture 
he poured ſulphuric acid, which, by detaching the lime 
from the calcareous nitrate, formed ſulphate of lime: 
this ſulphate of lime being precipitated as inſoluble, he 
ſeparated it by filtrating the liquor. Laſtly, he diſtilled 
in a retort the filtrated liquor, which was a mixture of 
Ditric acid and phoſphoric acid; and after eyaporatung 
it to the conſiſtency of ſyrup, heated it with coal, in ot. 
der to obtain from it phoſphorus. Meſſrs Poulletigs de 
Salle and Macquer were the firſt who repeated taele 
ingenious experiments at Paris. After that, the acade- 
micians of Dijon, M. Rouelle, M. Prouſt, and M. Nico- 
las de Nancy, communicated their reſearches and pro- 
ceſſes on the ſame matters, to the public. Various o- 
ther chemiſts have vied with theſe in examining the 
different ſolid matters of animal bodies. Among others, 
M. Berniard has obtained phoſphoric acid from fol 
bones, from whale-bones, ſrom the bones of the ele- 
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phant and the porpoiſe, from thoſe of the elk, from thoſe 
of the cow, from human bones, from the teeth of the 
ſea· cow, and from the grinders of the elephant; and he 


has obſerved, that all theſe bones afford the ſame ſub- 


ſtances, and contain phoſphoric acid in various propor- 
tions. The Marquis de Bullion has obtained phoſphoric 
glaſs from ivory, and from the bones of fiſhes, 

The proceſs moſtly followed at preſent, in extracting 
phoſphoric acid from bones, is that of the chemiſts of 
Dijon and St. Nicolas. The bones are burnt white, 
reduced to powder, and paſſed through a ſieve: they 
are then mixed, in a veſſel of ſtone-ware, with an equal 
quantity of concentrated ſulphuric acid, and as much 
water 1s added as is ſufficient to give the whole the con- 
ſiſteney of clear ſoup : the mixture is now ſuffered to 
reſt for ſome hours, in the courſe of which it becomes 
thick; it is then poured on a filtre of double cloth, and 
waſhed with water till the fluid paſs through clear, and 
without acquiring any taſte, or the property of precipi- 
tating lime-water. It is then certain, that the reſidue 
contains no naked phoſphoric acid: the water which 
has been uſed in the waſhings is now evaporated ; it de- 
polites, by degrees, a white matter, which is ſulphate of 
lime, and muſt be ſeparated by the filter. 

This ſalt muſt be carefully waſhed, in order to carry 
off all the phoſphoric acid : theſe filtrations are to be 
repeated till the liquor ceaſe to afford any ſediment. 
The evaporation muſt be continued till it acquire the 
conſiſtency of honey, or a ſoft extract. Its colour is 
then brown, and its appearance greaſy, It is next put 
into a crucible, and heated till it ceaſe to exhale a ſul- 

phureous and ſomewhat aromatic ſmell which at firſt 
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ariſes from it,—and till it ceaſe to bubble. In this ſtate, Th 
the conſiſtency of this matter is half-vitreous, and its from 
taſte acid: it attracts moiſture from the atmoſphere, I the r 
urged farther with heat, it melts into a tranſparent glaſs, fire. 
which is hard, infipid, and inſoluble, and exhibits ng never 
mark of acidity, To obtain phoſphorus from it, there phoru 
is no occaſion for waiting till this reſidue of the acid li. phate 
quor, after evaporation, be brought into the ſtate of an phoſp| 
inſoluble glaſs. In this ſtate greater ſtrength of fire ;; ¶ ſually 
requiſite ; and even with that it yields phoſphorus much very! 
ſlower than when ſoft and deliqueſcent. To reduce menſtr 
this glaſs into phoſphorus, it muſt firſt be brayed to M. « 
powder; then mixed with a quantity of dry charcoal, rery p 
equal to one third of its own weight; next put into a N acid of 
ſone-retort, with a balloon half full of water fitted to it, N calcina 
which balloon muſt be pierced with a ſmall hole, or con» WM with a 
nected by a ſyphon with Woulfe's apparatus. Fire isto W:ſcert ai 
be gradually applied till the retort be firſt reddened, and acid in 
then rendered white; the phoſphorus then runs in drops; Wmoniac, 
and the operation laſts, altogether, from ſeven or eight, Ws has b 
to ten or twelve hours, according to the quantity of the Wtrate th. 
matter that is diſtilled, and the degree of heat which air. V. 
the furnace is able to bear. Six pounds of bones uſual- riacal p 
ly afford twenty ounces, or ſomewhat more of a vitreous MWwhich ſe 
reſidue; and this reſidue affords about three ounces hate re 
very fine phoſphorus, and a few drachms of phoſphorus MWpoſed, in 


half decompoſed. When the deſign is to prepare phol- 
phorus of the phoſphoric acid of bones, the acid muſt be 
evaporated to the conſiſtency of an extract, and diſtilled 
with coal. Phoſphorus is much more readily obtained 
by this proceſs than by any other. 

The 
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The caſe is the ſame with the acid product obtained 
from bones by the action of the ſulphuric acid, as with 
the reſidue of ammoniacal phoſphate decompoſed by 
fire. That product is not pure phoſphoric acid; for it 
never affords more than one fifth of its weight of phoſ- 
phorus : it ſeems to contain a certain quantity of phoſ- 
phate of ſoda. When this ſalt is mixed with calcareous 
phoſphate produced from a little ſulphate of lime, it u- 
ſually melts with that phoſphate, and forms with it a 
yery hard opaque glaſs, which reſiſts the action of all 
menſtrua, | | 

M. de Morveau has propoſed a method for obtaining 
very pure ammoniacal phoſphate from the phoſphoric 
acid of bones. In order to that, diſſolve the bones after 
calcination, in weak ſulphuric acid; aſſay the ſolution 
with a ſolution of bones in the nitric acid, in order to 
aſcertain whether there ſtill remain in it any ſulphuric 
acid in a naked ſtate : then precipitate, by cauſtic am- 
moniac, the calcareous phoſphate which it contains, — 
s has been done by M. Wiegleb, in his proceſs : fil- 
trate the liquor; and leave it to evaporate in the open 
air. .You thus obtain very beautiful cryſtals of ammo- 
niacal phoſphate, mixed with a little phoſphate of ſoda 
wich ſeparates by effloreſcence : the calcareous phol- 
phate remaining on the filter may be likewiſe decom- 
poſed, in order to form phoſphorus from it. 
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Of various Subſtances of Uſe in Medicine and the A ature 
which are obtained from QJuadrupede, the Cetaceuu laſs 0, 
Animals, Birds, and Fiſhes, Fror 

| | mean | 

| | ake n. 
ERE my deſign to give a minute and accurat which 
hiſtory of all the animal ſubſtances uſed in me. hers, 

dicine and the arts, I ſhould have occafion to ſay ma νν 
on this ſingle head, than I have hitherto ſaid concerning be flag 
the whole animal kingdom; eſpecially when 1 ſhoult be blo 
come to mention the different animal matters that ven lo. 
formerly introduced into medicine, by quackery or et vembra 
dulity, as famous ſpecifics, and are now happily conl- Pad ang 
dered as entirely uſeleſs. I intend only to mention tht ul and 
principal of thoſe ſubſtances, —ſuch as chemical an,. of 
medical experience has aſcertained to poſſeſs poweriil hes; . 
virtues, and ſuch as are at preſent much uſed in tie olcaral 
arts. ſtly, ſhe 
Of the matters which quadrupeds afford, we ſhall con ad bone 
ſider only caſtoreum, muſk, and the hart's-horn. I ms. 
white of the whale, and ambergriſe, are the only pr * vil 
ducts of cetaceous animals which will be here treated d led by t 
nation, 
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egg · Among oviparous quadrupeds and ſerpents, the 
tortoiſe, the frog, and the viper, will deſerve to be ſepa- 
rately conſidered. The only product of fiſhes which we 
ſnall examine, is the ichthyocolla. Inſects will afford 
numerous ſubjects for examination: we ſhall conſider 
cantharides, ants, wood-lice, honey and wax, filk, and 
the filk- worm, gum lac, kermes, cochineal, and crabs 
tones. Laſtly, we ſhall cloſe our examination of the 
products of the animal kingdom, with conſidering the 
nature of the coral and corallines, which belong to the 
laſs of worms or poly pi. 

From this brief enumeration of the matters which we 
mean here to conſider, it will appear, that we mean to 
ke no notice of a great many other animal matters 
rhich were formerly uſed in medicine; ſuch as, among 
thers, ivory, the unicorn's horn, the teeth of the hippo- 
otamus, of the beaver, and of the boar, the bones of 
he ſtag's heart, the feet of the elk, bezoar, civet, and 
he blood of the wild goat, among quadrupeds; the 
vallow's neſt, gooſe greaſe, peacock's dung, and the 


Jul 


ren | 
Fo nembrane of the ſtomach of poultry, among birds; the 
* gad and the ſcincus, among oviparous quadrupeds; the 


ee and ſtones of the carp, the liver of the eel, the 
ones of the perch, and the jaws of the pike, among 
hes; the ſcarabæus, the ſpider's web, the meloe or 
rolcarabzus, and the claws of the crab, among iuſects; 
Ally, ſhell-worms, ſnails, oyſter-ſhells, nacres of pearls, 
nd bones of the cuttle fiſh, among the naked or covered 
The ms: Of theſe ſubſtances, ſome poſſeſs none but ima- 

nary virtues; and the uſes of others are better ſup- 
Wc by the ſubſtances which we have ſelected for exa- 
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§ I. Of Caſtoreum. 


Tux name of Ca/toreum is given to two bags ſituate? 
in the inguinal region of the male or female beayer, 
containing a ſtrongly odorous matter, which, when 
they are newly taken from the animal, is ſoft and almoſt 
fluid, but in the courſe of time becomes dry, and ac. 
quires the conſiſtency of a reſin. This matter has an 
acrid, bitter, and nauſeous taſte ; its ſmell is ſtrong, a. 
romatic, and even fœtid: it conſiſts of a coloured refin, 
ſoluble by alcohol and ether; a gelatinous, and partly 
extractive mucilage, which are taken up by water; and 
a ſalt, which cryſtalliſes when the aqueous ſolution is 
evaporated, but of which the nature is not yet known, 
The reſin of caſtoreum, ſeems to be very nearly of the 
ſame nature with that of the bile. The whole of this 
animal product is included in membranous cells which 
proceed from the internal tunic of the bag in which they 
are contained, Caſtoreum has never yet been proper. 
ly analyſed: we know only that it affords a little volatile 
oil, and ſome ammoniacal carbonate, by diſtillation; 
and that, by means of æther, alcohol, and water, th: 
ſeveral matters of which it conſiſts may be ſeparated. 

It is uſed in medicine as an antiſpaſmodic, in hyſtenc 
and hy pocondriac caſes, and in the convulſions occaſioned 
by thoſe affections. It often produces the happieſt ef 
fects very ſpeedily; but at other times it irritates, inſtead 
of ſoothing ; its effects being either favourable or unf 
vourable, according to the particular character of the net: 
vous ſyſtem of the patient. It ought therefore to be 


adminifiered only in ſmall doſes, when it is firſt given, 
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it has been alſo preſeribed with ſucceſs for the epilepſy 
and tetanus. It is uſually given in doſes of from a few 
grains to half a drachm; it is made into boluſes; it is 
generally, and almoſt always with good effects mixed 
with opium, and all calming or narcotic extracts. It 
is likewiſe uſed in a ſpiritous and an æthereal tincture, 
of which, from a few drops to four and twenty or ſix 
and thirty grains are given in certain drinks. 


FILL, Of Muſk. 


Mosx, a ſubſtance of which the ſtrong and perma- 
nent ſmell is generally known, is contained in a bag 
ſituated near the umbilical region of a ruminating qua- 
draped ſo like the antelope, that it ſcarce deſerves to be 
ranked under a different genus. This matter, in its 
chemical properties, reſembles caſtoreum. It is a reſin, 
combined with a certain quantity of mucilage, bitter 


extract, and ſalt. Factitious muſk is often fold inſtead * 


of the real. Its virtues are ſuperior to thoſe of caſtoreum: 
t is more active; and is therefore never employed but 
in caſes of extreme urgency, It is given as a potent 
antiſpalmodic, in convulſive diſorders, in the hydropho- 
bia, &c. It is likewiſe conſidered as a violent aphrodi- 
nac. It ſhould be very cautiouſly uſed ; for it often 
excites, inſtead of allaying nervous affections. 


5 III. Of Hartſhorn. 


HARTSHORN is one of thoſe animal ſubſtances which 
are the moſt uſed in medicine. It it a bony ſubſtance, 


and does not in any reſpect differ from bones, It con- 


tains 
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tains a conſiderable quantity of Toft jelly, very light 
and nouriſhing, which is extracted by boiling it, after 
it has been firſt reduced into ſmall pieces, in eight or ten 
times its own weight of water. By diſtillation in x 
retort, it affords a reddiſh ammoniacal phlegm called 
volatile ſpirit of bartſhorn, an oil more or leſs empy: 
reumatie, and a great quantity of ammoniacal carhg. 
nate contaminated with a little oil. There is diſen. 
gaged from it a very large proportion of elaſtic fluid, 
conſiſting of a mixture of carbonic acid gas, gas azote, 


and hydrogenous gas with carbonaceous matter and conſiſ 
even volatile oil diſſolved in it. The oil, however, ; MWmolt » 
gradually precipitated by cooling; it then adheres ts W's con 
the ſides of the glaſs veſſels containing the elaſtic fluid, be vol. 
As the volatile ſalt is coloured, it muſt be digeſted in Miſe! obta 
a little alcohol, to free it of the oil by which it e me 
contaminated. The carbonaceous refidue, when ine Hirely { 
nerated, is ſound to contain a little carbonate of ſoda, bits 
ſome ſulphate of lime, and a conſiderable quantity ems t. 
calcareous phoſphate mixed with phoſphate of ſod - oniac 
which, as has been mentioned in the article of bones een ob 


is to be decompoſed with fulphuric acid. Irops, i 

The ſpirit and ſalt of hartſhorn are uſed in medicine W?!epſy 
as good antiſpaſmodies. The former, faturated wit 
ſuccinic acid, forms the fuccinated liquor of hart ſhom 

Oil of hartſhorn, when rectified by a gentle heal Tur u 
becomes very white, ſtrongly odorous, highly volatile, 
and almoſt as inflammable as æther. It is known by 
the name of animal oil of Dippel, a German chemilt 
who was the firſt that prepared it. It uſed formerly 
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that two or three diſtillations are ſufficient, provided 
care be taken, 1. To introduce the oil that is to be rec- 
tified, into the retort, through a long funnel, in order 
that the neck of the veſſel may be very clean; for, a 
ſingle drop of coloured oil would be enough to colour 
the whole quantity under diſtillation : and, 2. To take 
only the firſt portions, which are the whiteſt, and the 
moſt volatile. For theſe obſervations, we are indebted 
to Meſſrs Model and Baumé.—Rouelle has likewiſe 
given a very good proceſs for obtaining this oil; it 
conſiſts in diſtilling it with water. As none but the 
moſt volatile part, which is truly zthereal, and entire- 
ly contained even in the oil of the firſt diſtillation, can 
be volatilized by the heat of boiling water, we are ſure 
pf obtaining, by this mode of operation, nothing but 
the moſt ſubtle and penetrating. part. This oil has a 
lively ſmell, and is amazingly light and volatile: it ex- 
bits all the properties of vegetable volatile oils; and 
eems to differ from them only m containing ſome am- 
oniac ; for, it turns ſyrup of violets green, as has 
een obſerved by M. Parmentier. This oil is uſed, in 
Irops, in caſes in which the nerves are affected, in the 
pilepſy, &c “. 


§S IV. Of the White of the Whale. 


THE white of the whale, improperly called perma- 
i, is an oily matter, concrete, cryſtalline, ſemi-tran- 
arent, and of a peculiar ſmell, which is taken from 

the 


M. Chaptal, in rectifying the empyreumatic oil of kartſhorn, 
been accuſtomed to diftill it with earth of murriel, which retaia- 
g all the colouring part, gives the oit at once white and attenu- 
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the cranium of the cachalot, from two particular car. acid 
ties diſtinct from the brain, and is purified by lique. this 
faction, and by the ſeparation of another oil, fluid, and phot 


not ſuſceptible of concretion, which is mixed with T 
it. This ſubſtance diſplays very ſingular chemie fed 
properties, in which it nearly reſembles both fixed and Fi 
volatile oils. Whale 
The white of the whale, when heated in contact vi diſſol 
air, kindles, and burns in an uniform manner, withou I Eche 
diffuſing any diſagreeable ſmell. Excellent candle the h. 
are therefore made of it, in thoſe places where iti the le 
prepared, at Bayonne, at St Jean-de-Luz, &c, I Per 
England, there are many manufactories of theſe can. relatioi 
dles: within theſe few years, ſome ſuch have been eftz It difte 
bliſhed at Paris. | ame re 
When diſtilled by naked fire, it does not, according Forn 
to M. Thouvenel, yield any acid phlegm, like fixed oigM "<3 
but paſſes entire, and almoſt unaltered, into the recei (cribed 
ver, as ſoon as it begins to boil ; leaving on the retoni . © 
carbonaceous mark. On repeating the operation, i reſent, 
loſes its ſolid form, and remains fluid, without becom tor 
more volatile. ith mu; 
The white of the whale, when expoſed to hot ai mach, 
becomes yellow and rancid, but not fo eaſily as othe ng, 
fixed concrete oils. Water in which it has been boiled have 
affords, by evaporation, nothing but a light muco renchy 
unctuous reſidue, | me, 
Cauſtic alkali diſſolves the white of the whale, an Yon, M 
forms with it a ſoap which, by degrees, becomes ſolid helling 
and at length friable. | ; whale 
The nitric and the muriatic acids are incapable de very 
acting on. this ſubſtance. The concentrated ſulphun . 
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cid diſſolves it, and, at the ſame time, alters its eolour: 
this ſolution is precipitated by water, like oil of cam. 


hor. | | 
; The white of the whale combines with ſulphur, like 


fixed oils, | 

Fixed and volatile oils diſſulve the white of the 
whale, with the help of heat, Hot alcohol likewiſe 
difſolyes it, but ſuffers it to precipitate by cooling. 
Ether effects this ſolution cold, or, at leaſt, without 
the help of a greater heat than the natural warmth of 
the hand. . 

Perhaps, the white of the whale may bear the ſame 
relation to fixed oils which camphor bears to yolatile oils, 
It differs eſſentially from wax, which ſeems to bear the 
ame relation to the former, as reſin to the latter, 

Formerly, this ſubſtance was very much uſed in me- 
licine ; a great variety of medicinal properties were 
ſcribed to it. It was uſed, eſpecially, in caſes of ca- 
arth, eroſions, ulcers of the lungs and reins, &c, At 
reſent, it is employed as a demulcent medicine; and, 
ren for this purpoſe, in very {mall dozes, and mixed 
ith mucilages ; for it is allowed to be heavy upon the 
omach, and to occaſion diſguſt, nauſea, and even vo- 


an. 

mu IEP 

oY | have found, in animal matters, eſpecially in the 

þ# renchyma of the liver, after drying it in the air for 
metime, in the muſcles of animals altered by putre- 

"3 ton, and in human biliary concretions, a matter 

ry lefſing nearly the ſame properties with the white of 
e whale, This ſubſtance, therefore, appears to me 

biet be very copious among animal matters, and to be 

11 oil peculiar to this department of nature. 


* Vox. IV. G 5 IV. 
a. - = 


j 


x rg Rag, _— MM ary ig, 


ys Ambergriſe. 


CV. Of Ambergriſe. 


AMBERGRISE is a concrete matter, of a ſoft tenacioꝶ 
conſiſtency like wax, of a grey colour, marked with 


yellow or black ſpots, and of a ſtrong, ſweet ſmell, when It 
it is heated or rubbed. It exiſts in irregular maſſes a mix 
which are ſometimes round, and conſiſt of layers of di. | 

ferent ſorts, and either greater or ſmaller, according a Th 
the number united in the maſs is greater or lefs. There if conce 
have been pieces of it ſeen, which weighed more than Wh it has 
two hundred pounds. This ſubftance appears evident. eum, 
ly to have once been in a liquid ftate, as various extra. action 
neous matters are found incorporated with it; ſuch aMinagin 
the neb of the cuttle fiſh, bones of fiſhes, and otherMnouriſl 
marine bodies. Ambergriſe is found floating on theſzicribe: 
waters of the ocean near the Molucca Iles, Madagafca,Wite ex 
Sumatra, and on the coaſts of Coromandel, BrazilWLemery 
Africa, China, and Japan. Some American fiſhermenWened | 
informed Dr Schwediaur, an Engliſh phyfician, theater. 

they had often ſeen this matter among the excrementW'pports 
of that ſpecies of the whale which Linnæus calls pax anc 
macrocephalus, in his inteftines, or in a bag ſituated ui forme 
ſaid, befide them, and probably the caecum. Nauf lat of : 


raliſts take notice of a good many varieties of ambe{Wered a 


griſe. Wallerius reckons the fix that follow: luated 1 
| bale ; 2 
Varieties. he blade 
1. Grey ambergriſe, with yellow ſpots. uttle. fiſl 

2. Grey ambergriſe, with black ſpots. confut 
Theſe two varieties are the moſt valuabier exan 

and the moſt in requeſt. d recei\ 


3. Wh 
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z. White ambergriſe, of only one colour. 

4. Yellow ambergriſe, of no more but one colour. 
5. Brown ambergriſe, of a ſingle colour. 

6. Black ambergriſe of a ſingle colour. 


[t is to be obſerved, that theſe varieties are owing ta 
a mixture of ſome extraneous ſubſtances, 


There is a great diſagreement among philoſophers 
concerning the origin of ambergriſe. By moſt of them, 
it has been conſidered as a bitumen,—a ſort of petro- 
leum, iſſuing from the rocks, and condenſed by the 
aQion of the ſun and the water of the ſea. Others have 
imagined 1t to be made-up of the excrements of birds 
nouriſhed on odoriterous herbs. Others, again, have 
aſcribed its origin to the froth thrown out by ſea-calves, 
the excrements of the crocodile, &c. Ponimet and 
Lemery thought it a mixture of wax and honey, har- 
lened by the action of the ſun, and altered by the ſea 
ater, M. Formey, who has adopted this opinion, 
upports it by an experiment which conſiſts in digeſting 
rax and honey. He aſſerts, that a product may thus 
de formed, of an agreeable ſmell, nearly the fame with 
bat of ambergriſe.—Some Engliſh authors have con- 
ered ambergriſe as an animal juice, depoſited in bags 
I'uated near the root of the genital organ in the male 
nale; and others have imagined, that it is formed in 
be bladder of that cetacecus animal: But the nehs of 
uttle-tiſhes found in this conerete juice, are ſufficient 
) confute theſe opinions. Laſtly, Dr Schwediaur, 
vabWter examining a great many ſpecimens of ambergriſe, 
d receiving accounts concerning it from different na- 

G2 vigators, 


b 


o Ambergriſe. 

vigators, has concluded this ſubſtance to be formed in 

the alimentary canal of the phyſeter macrocephalus. _ 
the ſpecies which affords the /hermaceti, or white of the be 2 
whale. He conſiders ambergriſe as an excrement of this on 
cetaceous animal, mixed with ſome parts of its food how 
1. Becauſe fiſnermen find it in theſe whales: 2. Becauſ . 


it is common in the latitudes which they inhabit : 3. Be, 


cauſe beaks of the cuttle-fiſh with eight feet, /epia och Ta 
poda, on which that animal lives, are always found init: of w 
4. Becauſe he diſtinguiſhed the black ſpots mixed through "IM 
ambergriſe to be the nebs of this polypous animal, ; n 
Laſtly, Becauſe the excrements of ſeveral quadrupeds, a As 
cows, hogs, &c. exhale an odour ſimilar to that of am mixed 
bergriſe, when kept for any length of time. His > difpla 
ſearches have raiſed this opinion of the Japaneſe, and and ſu 
of Kempfer, to an high degree of probability; for whict IM 
reaſon, we now rank this matter among the product di fat 
the animal kingdom. 1 
Yet this ſubſtance, which has been analyſed by Gedf Pert 
froy, Neuman, Grim, and Brown, afforded to thoſe che 2 
miſts the ſame principles with bitumens; that is to ſay 
an acid ſpirit, a concrete acid ſalt, ſome. oil, and a cat: 
bonaceous reſidue, But Dr Schwediaur obſerves, will 3 
great propriety, that the calculi of animals afford u m q 
acid, and that the exiſtence of this ſalt is in tavour d of 
his opinion, for fat contains a great deal of it. 13 
Ambergriſe is ſtomachic, cordial, antiſpaſmodic. I "nl 
uſed in doſes of ſeveral grains, in certain drinks, or mit ſor 9 
ed with other ſubſtances, in pills. The odorous prine be 305 
ple of this medicine 1s often too active, too penetratin ip 
and liable to do harm. It is well known, that mat "= 


perſons cannot bear the ſmell of it without feeling tha. 


Ambergriſe; tor 
nerves very diſagreeably affected: it ſhould therefore 


fidered as a powerful aphrodiſiac. Some phyſicians, 
however, think that ambergriſe may be preſcribed in 
yery copious doſes, without producing any very power- 
ful effects. 

Ambergriſe is chiefly uſed as an article of perfume, 
for the toilet: it is uſually mixed with muſk, the ſmell 
of which it weakens ſo as to render it much more a- 
greeable. Yet every perſon is not fond even of this 
mixture. 

As ambergriſe is very dear, it is counterfeited and 
mixed with different ſubſtances. When genuine, it 
diſplays the following properties: It is ſcaly, infipid, 
and ſweet-ſmelling ; it melts without riſing in bubbles 
or froth, when expoſed, in a filver-ſpoon, to the flame 
ff a taper ; it ſwims on water, and does not ſtick to 
ot iron. Ambergriſe which does not exhibit theſe 
roperties, is to be conſidered as impure, 


CVI. Of the Eggs of Birds. 


Bians? eggs, particularly hen-eggs, conſiſt, 1. Of a 
bony ſhell, which has been ſhewn by M. Bernard, to 
Dntain a jelly, and calcareous phoſphate; 2. Of amem- 
ranous pellicle, immediately under the ſhell, which 
ppears to be a tiſſue of fibrous matter; 3. Of white; 
Of yellow, incloſed and ſuſpended in the middle of 
ne white, On this laſt ſubſtance the germ is ſup- 
orted. 

The white of the egg is preciſely of the ſame nature 
h the ſerum of the blood; it is viſcid and adheſive : 
| G 3 S it 


he adminiſtered very cautiouſly, It has been alſo con- 
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it communicates a green colour to ſyrup of violets ; au this 
contains carbonate of ſoda, in a naked ſtate. By a gen. and 
tle heat, it is coagulated into an opaque, white maß pyre 
which exhales the fetid ſmell of ſulphurated or hepati; extr 
hydrogenous gas. This white, when coagulated au anin 
dried on a water-bath, affords an inſipid phlegm, which eggs 
putrefies, and acquires the dryneſs and reddiſh tranſpa. Wi refer 


rency of horn. By diſtillation in a retort, it affords an. like: 
moniacal carbonate, and empyreumatic oil: its c with 


contains ſoda, and a little calcareous phoſphate, M EI 
Deyeux likewiſe obtained a little ſulphur from it, H diffe- 
ſublimation. | ſhell 


The white of the egg, when expoſed to the air i dil of 
thin layers, rather becomes dry than putrid, and fom cure 
a ſort of tranſparent varniſh. It diſſolves in water ii oils fo 
any proportion. Acids coagulate it: This coagulunM rated 
when diluted in water and filtered, affords, by evapon is of + 


tion of the filtered liquor, a neutral ſalt, - confiſting offi to cla: 
the acid which was employed, and the ſoda contain fluids, 
in this fluid. Alcohol likewiſe coagulates the white i Y for 
the egg. Lime-water precipitates calcareous phoſpha 

from it ; and nitrate of mercury produces phoſphate 
mercury, which takes a roſe-colour by deſiccation. 

The yellow, or yolk of the egg, conſiſts moſtly of i Ich: 
buminous matter, mixed, however, with a certain quay gelatin 
tity of ſweet oil; ſo that this mixture diſſolves in ing up 
ter, and forms a ſort of animal emulſion called bei the tu; 
milk. When expoſed to the action of fire, it is reduc to dry 


to a maſs, not ſo ſolid as that which the ſame ageſ ſhort cc 

forms from the white. When dried, it becomes ſoft, ſords a 

conſequence of the diſengagement of its oil, which e ¶ to mace 

ſudes from its ſurface, By ſabmitting it to the prels, i {*nded 
b [! 
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this ſtate, that oil is obtained, and is found to be ſweet 
and fat, and of a ſmell and taſte, in a ſlight degree, em- 
pyreumatic, The yolk of the egg diſtilled, after the 
extraction of this oil, affords the ſame products as other 
animal matters. Acids and alcohol coagulate it, The 
eggs of animals, as containing ſweet oil, bear a great 
reſemblance to the ſeeds of many vegetables; for theſe 
likewiſe contain a ſweet oil, united in the ſame manner 
with a mucilage, and reduced to an emulſive ſtate. 

Eggs are very much uſed as an article of food. Their 
different parts are uſed in pharmacy and medicine. The 
ſhell is calcined, and employed as an abſorbent. The 
oil of the egg is demulcent; it is applied externally, to 
cure burnings, chaps, &c. The yolk of the egg renders 
oils ſoluble in water, and thus forms lohochs : it is tritu- 
rated with reſins, camphor, &c. The white of the egg 
is of conſiderable uſe in pharmacy and confectionary, 
to clarify the juices of plants, wheys, ſyrups, and other 
fluids, It is alſo laid on paintings, which it preſerves 
by forming a tranſparent varniſh on their ſurface. 


§ VII. Of Ihthyocolla. 


IcuTHYocoLLa, or fiſh-glue, is a ſubſtance partly 
gelatinous, partly lymphatic, which is prepared by roll- 
ing up the membranes that form the air-bladder of 
the ſturgeon, and ſome other fiſhes, and leaving them 
to dry in the air, after twiſting them into the form of a 
ſhort cord, —in which we receive them. This matter af- 
fords a viſcous jelly, when boiled in water, When left 
to macerate in that fluid, it may be unfolded and ex- 
tended into a ſort of membrane, It is never brittle, like 


i G4 glues 


1864 Of the Tortoiſe, the Frog, and the Viper, 


glues properly ſo called ; but its fibrous and elaſtic tex, 
ture renders it always ſuſceptible of being twiſted, 
There is alſo a ſpecies of it prepared from a decoction of 


tion 
diſes 


a 
the ſkin, the ſtomach, and the inteſtines of fiſhes ;' but — 
this ſpecies is not equally valuable in the arts. All the at th 
products of other animal ſubſtances are obtained from gron 
ichthyocolla. It may be employed in medicine, as an Wit! 
emollient, in diſorders affecting the throat, the inteſlines been 
&c.; but ſeveral vegetable ſubſtances, poſſeſſing the N canc: 
ſame virtues, are commonly preferred. It is uſed in Vi 
the arts, to clarify liquors, wine, coffee, &c, It attrals Wi talke: 
and precipitates all extraneous matters, altering their Wi kin, 
tranſparency. pers 11 

think! 

: 8 the ſk 

§ VIII. Of the Tortoiſe, the Frog, and the Viper, * 
fing th 


Tus tortoiſe, the frog, the lizard, and the viper, are animal 
very much uſed in medicine: decoctions or ſoups, bod in 
which peculiar virtues have been aſcribed, are pre- M. J 
pared of them. In fact, animals whoſe component pam cal ana 
in general, are ſtrong-ſmelling, and are found to cot Her viſci 
tain a good deal of ſaline matter, by affording a conli- Wconcreſ 
derable quantity of ammoniac, when diſtilled by a gen. Hand an 
tle heat after being triturated with potaſh ;—it would ſemetim 
appear, that ſuch animals muſt poſſeſs more nume. 
rous and more powerful virtues than others. Many 
phyſicians, however, doubt of the ſingularity of thei 
virtues, and claſs them with other animals. NotwithW Cay: 
ſtanding this opinion, turtle and frog ſoups are ſtill ad. 
miniſtered in diſeaſes attended with languor, in conſump 
tins 


olive a1 


Thouver 
be has n 
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tons without apparent cauſe, and in recovery from acute 
Jiſeaſes—and are often attended with good effects. It 
appears, that decoctions of theſe animal ſubſtances are 
peculiarly nouriſhing, light, and pleaſant, and perhaps, are 
at the ſame time, poſſeſſed of a peculiar activity, as their 
ſtrong ſmell and uncommon taſte ſeem to indicate. 
Within theſe few years, the uſe of green lizards has 
been recommended in dilorders affecting the ſkin, and 
cancers; but we may venture to doubt of their virtues, 

Vipers are thought peculiarly active. The ancients 
talked much of their virtues in diſorders affecting the 
ſkin, in diſorders of the breaſt, and in chronical diſtem- 
pers in which the lymph is vitiated. One cannot help 
thinking, that viper ſoups muſt occaſion depuration by 
the ſkin, by virtue of their powerful aroma. The pow. 
der and volatile ſalt of theſe animals are far from poſſeſ- 
ſing the ſame virtues. To produce their full effects, theſe 
animals ſhould be admiaittered altogether as articles of 
food in the above diſeaſes, 

M. Thouvenel obtained from theſe animals, by chemi- 
cal analyſis, a jelly more or leſs light, either conſiſtent 
or viſcid, —an acrid extract, bitter and deliqueſcent,—a 
nli- ¶ concreſcihle albuminous matter, —an ammoniacal ſalt,— 
en Nend an oily ſubſtance, of a peculiar taſte and ſmell, and 
ul ſometimes ſoluble in alcohol, &c. 


any SIX. Of Cantharides. 


ih- CanTHaRIDEs, a medicine ſo valuable for its cor- 
ad-Froſive and epiſpaſtic powers, conſift, according to M. 
Thouvenel, 1. Of a parenchyma, the nature of which 
he has not determined, and which compoſes one half of 
the 


106 © Ca ntharides. 


the weight of the dried inſet: 2, Of three drachmy 7 
to the ounce of a reddiſh-yellow extractive matter, ex. ant, 
ceedingly bitter, which affords acid by diſtillation:  ,, lixi 
Of twelve grains to the ounce of a yellow, wax-like and 
matter, to which the golden yellow colour of canthar. burt 
des is owing : 4. Of ſixty grains of a green, oily, wax. prop 
like ſubſtance, of an acrid taſte, in which the ſmell d ſeaſc 
cantharides chiefly reſides. This ſubſtance affords by dif, yege 
tillation, a very pungent acid, and a concrete, wax-like vert 
oil. Water diſſolves the extract, the yellow oil, and even by t 
a little of the green oil; but ether acts only on the laſt, cate 
and may therefore be ſucceſsfully employed to ſeparate oXige 
it from the others. The virtue of cantharides is owing ric, t 
to this green wax. To extract this, together with the trous 
extractive matter, and by ſuch means form a tinQur tral | 
charged with the ſubſtance of theſe inſets, a mixture exam 
conſiſting of equal parts of alcohol and. water, muſt Hof pc 
employed. When this mixed tincture is diſtilled, tu ſpreac 
alcohol retains a faint ſmell of cantharides ; and the fe. hills v 
veral matters contained in it are ſeparated, as the eva the cl 
ration takes place, and o 
abund 

$ X. Of Ants and the Formic Acid. The li 

| porat1 

THe acid of ants has been obſerved by Tragus, Ba priſms 
hin, and ſeveral other botaniſts, who perceived ths Lim 


flower of chicory to become very red in an ant-hil_ ſalt. I. 
Samuel Fiſher, Etmuller, and Hoffman, ſucceſſively ea pecu 
amined it. Margraf examined it with great care, and follow. 
found that ants contain a peculiar acid, a fixed oil, an rytes, 

an extract. Meſſrs Ardwiſſon and Oerhne haye mad} manga 


the moſt complete ſeries of experiments on this acid. muth, 
Th 
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This acid is obtained, eſpecially from the great red- 
ant, formica rufa, either by diſtillation in a retort, or by 
lixiviation with boiling water. This acid, when rectified, 
and a little concentrated, has a pungent ſmell : it is 
burning : its taſte is pleaſant, when diluted with a large 
proportion of water ; 1t has therefore been propoſed as a 
ſeaſoning inſtead of vinegar. It ſpeedily reddens all blue 
yegetable colours: it is decompoſed by fire, which con- 
verts one part of its principles into carbonic acid; and 
by the ſulphuric and the nitric acids, which alſo extri- 
cate from it the ſame acid. It detaches oxigene from the 
oxigenated muriatic acid: it is ſtronger than the ſulphu- 
ric, the boracic, the carbonic, the acetous, or the ni- 
trous acid. It forms a ſort of æther with alcohol. The neu- 
tral ſalts which it forms with alkaline baſes, have been 
examined by Meſlrs Ardwiſſon and Oerhne. Formiate 
of potaſn has been prepared by M. Thouvenel, by 
ſpreading cloths, previouſly dipped in potaſh, over ant- 
hills which had been opened up: the ants running upon 
the cloths, depoſited upon them as much of their acid, 
and of the odorate principle which they exhale in great 
abundance, as was ſufficient to ſaturate the fixed alkali. 
The lixivium formed upon theſe cloths, afforded, by eva- 
poration, a neutral ſalt in flattened parallelograms, or 
pritmatic columns, and not deliqueſcent. 

Lime forms with this acid, a cryſtalliſable and ſoluble 
ſalt. In a word, modern chemiſts conſider the formic as 
a peculiar acid. Its afſinities have been arranged in the 
following order, by Meſlrs Ardwifſon and Oerhne : ba- 
rytes, potaſh, ſoda, lime, magneſia, ammoniac, zink, 
manganeſe, iron, lead, tin, cobalt, copper, nickel, biſ- 
muth, ſilver, alumines, 


Alcohol 
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Alcohol digeſted over ants, extracts from them a little 
volatile oil, which, with that fluid, forms Hoffman's ſpirit 
of magnanimity. By firſt boiling theſe inſects in water 
and then ſqueezing them, a fixed oil is obtained in the 
proportion of thirteen drachms to the pound. This dil 


no 

this 
bea 
vipt 
real 


is of a greeniſh yellow colour: it congeals ſooner than A 
oil of olives, and is much like wax. The water of the qual 
decoction affords, by evaporation, a reddiſh brown ex. extr 
tract, of a fetid ſmell, acidulous and caſeous, of a bit. eart 
ter taſte, nauſeous and acid. This extract is ſeparable mur 
into two ſubſtances, by the ſucceſſive application of wa. cant 
ter and alcohol. The parenchyma of ants ſeparated from *PP* 
theſe ſubſtances, amounts to three ounces two drachms, with 
in the pound, phori 
not e 
$XI. Of Wood-Lice. i 
aſcert 
Woop-LIcE, millepedes, aſelli, porcelli, oniſci, Gs On 
exhibited to M. Thouvenel, when he analyſed them medic 
ſome properties peculiar to themſelves. When diſtilled I /*"'s * 
without addition, in a water-bath, they afforded an in. {WI ©*P*"! 
ſipid alkaline phlegm, which ſometimes produced an“ <2 
efferyeſcence with acids, and turned ſyrup of violets from f 
green. They loſt in this operation five eights of their MW x 
weight, When treated, afterwards, with water and al. W*"©> 
cohol, they afforded two drachms of ſoluble matter in ders. d. 
the ounce; and of theſe more than two-thirds was ex. Cantha 
tractive matter, and the reſt an oily or wax-like ſub- M. Th 
ſtance. Theſe two products are eaſily ſeparable by x- the gree 
ther, which diflolves the latter, without affeQing the ſets lee 
former. Theſe matters differ from thoſe of cantharides Ned a 
4 powd 


and ants, in affording more ammoniacal carbonate, and 
No 
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no acid, when diſtilled. M. Thouvenel obſerves, on 
this ſubjet, that among inſects, wood-lice ſeem to 
bear the ſame relation to cantharides and ants, as o- 
yiparous quadrupeds and ſerpents bear to viviparous or 
real quadrupeds. 

As to the neutral ſalts contained in theſe inſects, their 
quantity is exceedingly ſmall, and it is no eaſy matter to 
extract them. M. Thouvenel aſſerts, that wood-lice and 
earth-worms, lumbrici, always afforded him calcareous 
muriate, and muriate of potaſh ; whereas, in ants and 
cantharides, theſe two baſes, of which the firſt always 
appeared to be the moſt copious, were always combined 
with an acid poſſeſſing the ſame properties as the phoſ- 
phoric acid, It is to be obſerved, that this chemiſt has 
not explained, in his diſſertation, the methods by which 
he extracted thoſe ſalts, or the proceſſes by which he 
aſcertained their nature. 

4, Only cantharides and wood-lice are made uſe of in 
medicine, Wood-lice appear to act only as gentle flimu- 
Ted lants and diuretics ; and, according to M. Thouvenel's 
experiments, ſhould be given in till ſtronger dozes than 
are commonly preſcribed of them. The juice expreſſed 
from forty or fifty living wood-lice, in a mild drink, 
ner er mixed with the juice of ſome aperient plants, may be 
| al. given, with happy effects in the jaundice, ſerous diſor- 
ders, 2 ſeroſa colluvie, and coagulations of the milk, &c. 
Cantharides 1s one of the moſt potent of all medicines, 
ſub. M. Thouvenel himſelf had experience of the effects of 
the green waxen matter in which the virtues of theſe in- 

the ſects ſeem to reſide : nine, grains of it laid on the ſkin, 
railed a bliſter, full of ſerous matter, in the ſame manner 
« powder of cantharides, But what is moſt particularly 
worthy 
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worthy of notice of all the facts reſpeQing the virtue, 


| of this powerful remedy, is, that the ſpiritous tincture gf 


cantharides may be applied, with the happieſt ſucceh 
externally, in dozes of from two drachms to two ounces 
and an half, in rheumatic and ſciatic pains, and in ths 
wandering gout. It heats the ſkin, quickens circulz. 
tion, and occaſions evacuation, by ſweat, urine, an 
ſtool, according as it is applied on this or that part 
Young phyſicians are to be cautioned againſt admini. 
ſtering this medicine too raſhly internally : It has been 
known to occaſion fluſhings on the ſkin, ſpitting of 
blood, pains in the loins and bladder, dyſuries, &c. 


§ III. Of Honey and Wax. 


Tux honey and wax prepared by bees, appear to be. 
long to the vegetable kingdom; for theſe inſets colled 
the one of theſe fubſtances from the nectaria of flowers, 
the other from the anther of their ſtamina. But they 
are elaborated 1n a particular manner : and befides, at 
they are the work of bees, their properties come mol 
naturally to be examined in the hiſtory of theſe inſech 

Honey is a matter perfectly like the ſaccharine juice 


which we have examined as belonging to vegetables 
Its colour is white or yellowiſh; its conſiſtency ſome: 
times ſyrupous, often foft and granulated, and its taſte 
By alcohol, and even by wa: 
ter, with a little trouble, a real ſugar may be obtained 
It affords in the retort, an acid phlegm 


ſaccharine and aromatic, 


from honey. 
and an oil; and its reſidual coal is ſpongy and porous 


like that of the mucilages of plants. 
convert 


The nitric acid 


con 
diff 
paſſ 
It i 
and 
mix: 
freq 
mel 
man 
roles 
* 
oils, 
Wax. 
flanct 
no lel 
ration 
It im: 
lower 


bees it 
lew a! 
in thir 
ery ff 
and fo! 
omes 

ur, it! 
he effe 
etort, 

rſt fluj 
le con 
maining 
erate, 


eclified 


Honey and Wax. r 


converts honey, as well as ſugar, into oxalic acid. It 
of WT gifolves very eafily in water: it forms a ſyrup, and 
, paſſes, like ſugar, into a ſtate of ſpiritous fermentation. 
ces lt is a very agreeable article of food, and a ſoftening, 
the and lightly aperient medicine. Diſſolved in water, and 
la. mixed with vinegar, under the name of oxymel ;—it is 
nd Wl frequently combined with ſome acrid plants, as in oxy- 
rt, WH mel of ſquills, and of colchicus. It is the vehicle for 
ini. many medicines which bear its name, ſuch as honey of 
een roſes, honey of water-lily, mercurial honey, &c. 

of Wax is a concrete, oily juice, reſembling ſolid fixed 
. oils, ſuch as butter of cacao, and ſtill more vegetable 
wax. Although there can be no doubt that this ſub- 
lance is collected from the ſtamina of flowers, yet it is 
no leſs certain, that it undergoes ſome particular elabo- 
ration in the body of the animal; for Reaumur found 
it impoſſible to form flexible wax of the powder of 
lowers, The wax which compoſes the honey.combs of 
bees is yellow, and of an infipid taſte, The action of the 
Jew and the atmoſphere whitens it, when expoſed to it 
in thin plates: the oxigenated muriatic acid whitens it 
ery ſpeedily. It becomes ſoft by a gentle heat, melts, 
and forms a tranſparent oily fluid: by cooling, it be- 
omes ſolid and opaque, When heated in contact with 
air, it kindles as ſoon as it becomes volatile: and this is 
he effect of the wick in candles. When diſtilled in a 
etort, it affords ſebacic acid, and an oil which is at 
rt fluid, but afterwards fixes in the receiver, and takes 
he confiſtency of butter. The quantity of the coal re- 
maining is very trifling, and it is very difficult to inci- 
erate, The butter of wax, after being ſeyeral times 
eclified, becomes fluid and volatile. 
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White wax is not liable to be altered by the air: i 
acquires a colvur in the courſe of a certain time, 1 
diſſolves in oils, giving them conſiſteney. When melt. 
ed with theſe fluids by a gentle heat, it forms the medi 
eines called cerates. Alcohol does not act upon wax 
Acids blacken it: alkalis combine with it; and thy 
reduce it to a ſaponaceous ſtate. | 

Wax is uſed in many of the arts; and in pharmacy, 
in the preparation of pomatum, ointments, and pla 
ters. 


S XIII. Si Worms, the Bombic Acid, and Sill. 


TEE ſilk- worm, eſpecially in a chryſalis ſtate, contain 
au acid liquor in a cell near the anus. M. Chau ſſier, d 


the academy of Dijon, obtained this acid both by Ta: 
iqueezing the juice of the cryſalis through a cloth and ak, r 
precipitating the mucilage with alcohol, and by infa etre: 
ing the cryſalis in alcohol. When the acid is ſepam e; 
ted by alcohol, it carries it with it through the filtern of j 
and there remains on the paper an orange-coloured iy fc, 
oil, a gummy matter, and a little gluten, To obtain ular 
the bombic acid in a ſtate of purity, the alcohol mul hich G 
be diftilled : on that occaſion the alcohol is volatilized colo 
and the acid only remains in the retort. The acid . Nel 
very pungent, and of an amber yellow colour: its nate ſm 
ture and combinations are unknown. lity in 
Many other in{eQs likewiſe contain acid. It has bee! ceordin 


remarked by M. Bonnet, that the large caterpillar a q;q;11, 
the willow emits a liquor of conſiderable acidity. | formed 
have olten obſerved the bupreſtes and ſtaphylini e brancl 
communicate a red colour to the blue paper with which that ac 

1 boxWVor. Iv 
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boxes containing them were lined. M. Chauſſier has 
likewiſe obtained an acid from the graſshopper, the red 
bug, and the lampyris, or glow- worm. 

Silk appears to be only a ſort of dried gummy matter, 
|: differs from vegetable ſubſtances, 1. In affording am- 
moniac by diſtillation : 2. In affording gas azote with 
nitric acid: 3. In affording a peculiar oil, which is ſe- 
parated from it when the nitric converts it into oxalic 
acid, as has been ſhewn by M. Berthollet. It ſeems to 
be a compound, conſiſting of a vegetable mucilage, with 
a peculiar animal oil, which renders it pliable, ductile, 
and elaſtic, — 


zin & XIV. Of Reſin Lac, 

r, d : 

by Tas name of gum lac has been improperly given to a 
and ark, red refinous ſubſtance, depofited on the branches 
1-8 trees by a (pecies of ants peculiar to the Eaſt In- 


lies. This ſubſtance appeared to Geoffroy to be a 
ort of nidus in which thoſe ants depoſited their eggs. | 
n fact, ſtick lac, when broken, appears full of ſmall, 
egular cavities, or cells, containing ſmall oblong bodies, 
ich Geoffroy confidered as embryon ants. He thought 
e colour of the lac owing to this animal matter. The 
c he conſidered as areal wax: yet, its dryneſs, the aro- 
5 neue ſmell which it exhales when burning, and its ſolu- 
ity in alcohol, render it more like refin than wax. 
ccording to the ſame writer, it affords a ſort of butter 
diſtillation. It is at preſent aſcertained, that the lac 
tormed by a ſpecies of the coccus, and depoſited on 
e branches of a ſpecies of the croton 5; which is named 


that account croton lacciferum.—In commerce, ſtick 
'0L. IV. H lac 


* * 
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lac, grain lac, and ſhell lac, are diſtinguiſhed from each 

other. It is to be obſerved, that many other colouring 
ſubſtances, particularly red animal or vegetable fæcul 
when prepared in a particular manner for dyeing, are 
called lac. In the Levant, lac reſin is uſed in dyeing 
cloth and ſkins. It is the baſis of ſealing-wax. A ting 
ture is formed from it with ſpirit of cochlearia. It en 
ters into troches of amber, dentifrice powders, and 
piates, odorous paſtills, &c. 
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& IV. Of Kermer. ' 


KrRMESs, or chermes, coccus infectoriut, was forme 
ly conſidered, by naturaliſts, as a tubercle or excreſcen 
from plants. More accurate obſervation has ſince ſhe 
it to be the female of an inſet, which Geoffroy ra 


nd c 
lacq 
bur tc 


among the hemiptera, The female inſect fixes on od o 
leaves of the holm-oak : after being fecundated, it g the 
tends itſelf, dies, and in a ſhort time loſes the in bo th 
form. It has the appearance of a brown cap, incl ih tl 
a great many eggs. This cap was formerly uſed in q 
ing; cochineal now ſupplies its place. Kermes exhib 
the ſame chemical properties with the cochineal. Ie 
ters into the confectio alkermes, &c. Tux 
des « 
S XVI. Of Cocbineal. r 
| | | hey ar, 
Cocninexar, like kermes, was long confidered er, an 
vegetable grain. Father Plumier was among the Mentricle 
who diſcovered this to be a miſtake. In fact, this e Wh. 


ſtance is the female of an hemipterous inſect, e gradi 
differs from the kermes in retaining its form after f gains 
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26 WY on plants. The cochineal uſed in dyeing grows on the 
opuntia, or Indian fig-tree. It is collected in great quan- 
ities in South America. Geoffroy, who analyſed it, 
Fund it to contain the ſame principles with kermes, and 
tained ammoniac from it. The form of the inſect 
ay be diſtinguiſhed after macerating it in water, —Co« 
hineal is uſed in making carmine and in dyeing. It af- 
"rds either a crimſon or a ſcarlet colour, according as 
tis uſed, Being an extractive colouring matter, it can- 
ot be applied to ſubſtances intended to be dyed, with 
wut a corroſive, It fixes eaſily on wool, and communi- 
Wates to it a ſcarlet dye, by means of a ſolution of tin in 
rmeMnuciatic acid, which decompoſes the colouring extract, 
nd contributes greatly to the brilliancy of the tinge, 
ſacquer firſt taught to communicate this beautiful co» 
ur to filk. That celebrated chemiſt diſcovered a me- 
od of fixing the dye on this ſubſtance, by impregnat- 
g the ſilk with the ſolution of tin, before immerſing it 
to the cochineal bath, inſtead of mixing the ſolution 
ith the bath, as is done in dyeing wool, 
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S XVII. Of Cradb's Stones. 


Tux ſtony concretion, improperly called crad's eyer, 
hides cancrorum, are found in pairs, in the interior and 
ver part of the ſtomach of theſe cruſtaceous inſets, 
hey are round, convex on one fide, concave on the o- 
er, and diſpoſed between the two membranes of the 
ntricle of the animal. As they are found only at the 
e when the crab changes its ſkin and ſtomach, and 
gradually deſtroyed as the new covering of the in- 
| gains conſiſtency, it has been thought, with great 

H 2 appearance 


--Þ 16 Crab's Stones and Coral, 


appearance of probability, that they contribute to th 
reproduction of the calcareous ſubſtance which forty 
the baſe of the ſhell of the animal. 

Theſe ſtones have no taſte : they contain a ſmy] 
quantity of gelatinous matter. They are prepared fy 
uſe, by waſhing them ſeveral times, and levigatin 


them with a little water, to reduce them to a ſoft paſt z ; 
which is wrought into little balls, and then dried. 4 * | 
the water with which theſe ſtones are waſhed takes q tte 
the gelatinous matter, what remains is nothing et 
an earthy ſubſtance. When prepared in this manng 1 
they produce a lively efferveſcence with all acids, r o. 
are preciſely of the ſame nature with chalk. Their preps 
ly virtue is that of abſorbing acid matters in the prim. 3 
ry paſſages. That opinion which ranks this ſubſtang at | 
among aperient, diuretic, and cordial medicines, is... 
qually ill founded with many other fanciful opiniag Fungu 


which have been entertained concerning the yirtue; 
animal ſubſtances, 


& XVIIL Of Coral. 


PRECISELY of the ſame nature is coral, —a ſort « 
calcareous ramification, either white, roſe-coloured, 
red, which forms the baſis of the habitation of th 
ſea poly pi. It is prepared in the ſame manner as crab 
ſtones. Like thoſe lapideous ſubſtances, it is of a calc 
reous nature. It enters into the confectio alkerme 
pulvis gutteti, and amber troches. Numberleſs virtu 
have been aſcribed to it; but unleſs combined with 
cids, it poſſeſſes no virtues, ſave thoſe of a mere abld 


bent, Like crab's ſtones, it is often uſed, in a neui 
ſtat 
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the Gate, with vinegar, or lemon-juice, as an aperient, a 
Uri diuretic, &c. 


A S XIX. Of the true Coralline. 
& If 
ating Txx coralline, called ca- maß, is, as has been ſaid, 


all Wl. peculiar habitation of polypi. In the retort it affords 

tie ſame principles as animal colours: its taſte is ſaltiſh, 
bitter, and diſagreeable. It is uſed as a vermifuge, 
ba witn good effects. To children it is given in a powder, 
in doſes of four and twenty grains, —and to adults in do- 
ſes of two drachms or more: an anthelmintic ſyrup js 
prepared with it: it enters into worm- powders. This 
ommon coralline muſt not be confounded with that which 
; at preſent called coralline of Corfica, lemitho, or bel. 
intocorton this laſt is a vegetable ſubſtance, a ſort of 
Fungus which forms a jelly with hot water, 
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General Reſult of the Analyſis of Animal Subſlany : 

Compariſon of Animal Subſtances with Vegeta «; 
Matters. 

ab 

of 

F the fourteen preceding chapters, we have given th ſuf 

hiſtory of the preſent ſtate of chemical knowledy ſop 

with reſpect to animal ſubſtances. Thoſe who have cl | 

tivated chemiſtry during the laſt twenty years will ei 

Iy diſtinguiſh what the ſcience has gained in this brand f 

in the courſe of that period, and what amazing propre! frot 

it has here made. Although many experiments till r 1 

main to be performed, and many diſcoveries to be mad 3 

in order to complete the hiſtory of animal matters; jt 22 

our preſent knowledge of them is much more conſide Gon 

able than what was formerly poſſeſſed : the proper ral 3. 

is, at leaſt diſcovered ; and we need no longer be afn et 

of wandering in a wrong direction. It now appen oP 

plainly how much the phyſics of animal nature may 19h 

improved by chemiſtry, and what important ſervice ton 

medicine may expect from it, when the two ſcienct 4 

proceed hand in hand. If, after what is contained pic 

the foregoing chapters, this aſſertion can be thought P. 

need any additional proofs, theſe will be found in tl me 

ance 


following ſhort recapitulation, 
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The matters which are called immediate principles of 
organic ſubſtances ; that is to ſay, ſach matters as are 
ſeparated from organized bodies, directly, and without 
alteration; bear a ſtrong analogy to thoſe which are ex- 
tracted from vegetables. We find in animals, as well 
as in vegetables, extracts, a ſaccharine principle, inſipid 
m-cilages, acid and alkaline ſalts, fixed and volatile oils, 
reſins, glutinous matter, an aromatic principle, and co. 
louring ſubſtances. But notwithſtanding this analogy, 
which was long ago obſerved, there are ſome remark. 
able differences between theſe immediate principles 
of the two kingdoms, the examination of which it is of 
ſufficient importance to engage the attention of philo. 
ſophers. 

1. The extract and the ſaccharine matter, are not 
near ſo copious in animal as in vegetable matters. 

2. The mucilages of animal are ſomewhat different 
from thoſe of vegetable bodies: they are ſofter, eaſier 
dried, and capable of attracting moiſture from the atmo- 
ſphere; they form into a jelly by cooling ; their taſte is 
ſtronger, too, and they become ſour, and putrefy much 
ſooner. 

3. The fixed oils of the animal kingdom are alſo dif. 
ferent from thoſe of vegetables. They are found in 
certain cells, in much larger quantities : they are always 
more or leſs concrete, and often ſuſceptible of deſicca- 
tion and cryſtalliſation. . 

4. Volatile oils and reſins are in general much Jes 
copious among animals than among vegetables. It would 
appear, that nature has carefully removed from the ſen- 
livle and irritable organs of animals thoſe acrid ſub- 
ſtances which would have conſtantly ſtimulated the fi- 

| H 4 bres: 


* „ 
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bres.: even in vegetables, they are diſpoſed near the ex. 


logiſts. All the muſcles or organs of motion are compo 
ſed of it; and as animals diſplay loco-motive power 
which are not obſerved in vegetables, the parts in which 
thoſe loco-motive powers reſide, muſt be eſſentially diffe. 


; car! 
terior tunics. theſ 
5. Albuminous matter, liable to concretion by heat, in 4 
though to be found among the juices of vegetables, i; pruſ 
leſs copious in them than in animals, all whoſe parts ge. ſeen 
nerally contain a conſiderable quantity of it. alter 
6. The ſubſtance of the fibres of animals, though me 
ſomewhat ſimilar to the gluten of flour, is however more table 
tenacious and elaſtic ; and beſides, its proportion is { acid, 
conſiderable, that were there no other difference be. moni 
"tween animals and vegetables, this alone might well ens frequ 
gage the attention, and employ the induſtry of phyſio. mater 


abunc 
let ha: 
er qua 


tric at 
rent from the motionleſs bodies of plants. vote is 
7. But animal differ ſtill more from vegetable mat. Mr 2 


ters, in the nature of the ſaline ſubſtances which they 


hey C 


contain. Beſide the ſalrs and radical principles of f. iral o 
line bodies in animal matters, of the ſame nature with MWlkalin 
thoſe which vegetables contain, ſuch as lime, ſoda, the If ww 
muriatic, oxalic, malic, benzoic, ſebacic, and phok. ay | 
phoric acids: they afford alſo the lactic, ſaccholactie ie con 


lithic, formic, and bombic acids, whoſe nature is nu Honent 
known, but which do not appear to exiſt in vege-etable 
tables. In animals, too, the principles from which am-Wnd oxi 
moniac and the pruſſic acid are formed, exiſt in great. Bet bee 
er abundance than in vegetables; and this is what e cle. 


moſt eminently diſtinguiſhes animal from vegetable Hination 


matters. The principles requiſite to the formation obs | 
ammoniac and the pruſſic acid, azote, hydrogene, 'andWain, d 
| Carbone, 


* 


, —_ I 1 


Analyſis of Animal Subſtances. 121 


carbone, are even ſo copious in animal ſubſtances, that 
theſe compounds are very often ready formed, eſpecially 
in animals a ſhort time after death. I have found 
Pruſſian blue in putrid animal matters. I have even 
ſeen the blood of a fick perſon, which was very much 
altered, aſſume a bright blue colour, on expoſure to 
the air. But it muſt be acknowledged, that vege- 
tables likewiſe contain the principles of the pruſlic 
acid, though not in ſo great abundance, As to am- 
moniac, its being formed much eaſier, and much more 
frequently in animal matters than in vegetables, ſhows 
that the former contain its principles in much greater 
abundance than the latter: And in fact, M. Berthol- 
Jet has proved, that thoſe matters afford a much great- 
er quantity of gas azote than the others, with the ni- 
tric acid. I have alſo proved, that after the gas a- 
vote is extracted from animal ſubſtances, they no long- 
r afford ammoniac. It is therefore to this principle 
hey owe their property of affording, either by a na- 
ural or an artificial analyſis, a great quantity of this 
Ukaline ſalt. 
If we enquire, then, what are the more ſimple pri- 
ary principles of which thoſe immediate principles 
re compoled ; it will be found, that the only com- 
onent principles of animal matters, as well as of ve- 
etable ſubſtances, are, hydrogene, carbone, azote, 
nd oxigene, Theſe bodies, which, as they have not 
et been decompoſed, may be ſaid to be in ſome mea- 
re elementary, appear to conſtitute, by various com- 
nations with one another, oils, acids, mucilages, the 
dwus part, &c. Theſe more immediate principles, 
pain, differ from each other only in the number and 
to 
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the proportions in which the primary ſubſtances ar, 
combined in them. But, as animal matters, though 
conſiſting in general of the ſame principles with vege. 
table ſubſtances, are however really different in their 
properties; the difference muſt be owing to their con, 
taining the primary principles in different proportions, 
The ſuperior proportion in which animal matters con. 
tain the principle of azote, accounts for a great many 
of thoſe differences : it explains why animal ſubſtance 
afford a great deal of ammoniac by the action of fire; 
why they putrefy ſo ſoon ; why they are neceſſary 1 
the production of acid of nitre, &c.—The only thing 
which now remains to be enquired into, is, What 
change vegetable matters undergo, when they paß 
into animal bodies? For it is certain, that none but ye. 
getable matters are proper for the nouriſhment of ani. 
mals, or convertible into animal ſubſtance. It is firſtt 
be obſerved, that many of the immediate principles 
vegetables paſs unaltered into the bodies of animals, fil 
retaining their peculiar nature,—or at leaſt ſuffer but 
very little alteration ; ſuch, particularly, are vario 
ſalts, fixed oils, &c. But the different forts of mug 
lage, the gluten, and colouring ſubſtances, maniteli) 
undergo a change of nature: the gummy matter bt 
comes gelatinous, and the gluten is converted into tit 
fibrous part ; the baſe of azotic gas, or azote, becoms 
fixed in thoſe ſubſtances, and combines with them in 
large proportion: and the fixation of this princip 
ſeems to convert vegetable into animal matter, Ti 
change, and the formation of the different animal ul 
ſtances, ſhould chiefly engage the attention of phyl 
logiſts: this, in ſhort, is the great problem with regu 
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2 
ry to animal nature which remains to be ſolved, Analyſis 
2 has already ſupplied ſome valuable facts towards this ſo- 
* lution ; but many more are ſtill wanting : and it is only 

by accurate chemical proceſſes, that we can hope to ob- 
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CHAP. XVI. N 
tl 

Of the Putrefaftion of Animal SubRances, 
| | en 
EGETABLE matters, though liable to be decom. ſo. 
poſed, and even entirely deſtroyed by putrid fer. th 
mentation, are, however, far from being ſo liable to fil 
that inteſtine emotion as animal matters. The putre. loft 
faction of theſe laſt matters is much more rapid than vel. 
that of the others, and exhibits very different phens. [me 
mena. All the fluids, and all the ſoft parts of animal, alte 
are alike ſubje@ to it; but many vegetable matten amn 
ſeem to be entirely ſecure from it,—or, at leaſt, it take veſſe 
none 


place on them very ſloyly, and with very great difficulty, 
The putrefaction of animals, which one cannot help the n 


conſidering, with Boerhaave, as a real fermentation, i violet 
one of the moſt important phenomena in nature, aha! 
at the ſame time, very difficult to underſtand. All th ell 
reſearches of philoſophers, from the days of Lord Bac mell 
of Verulam, who ſaw its importance, to the preſen end le 
time, have explained only a few circumſtances, anljW=cntin 
examined only the general phenomena of putrefyling ſmell is 
matters. Beccher, Hales, Stahl, Pringle, Macbride nmon 

the put] 


Gaber, Baume, the reſpeQable Author of the Eſſays ol 


Putrefaction, and the Authors of the Diſſertations 0! ing m 
Antiſeptics, which obtained prizes from the Academ dies of: 
of Dijon in the year 1767, have obſerved the phe nog ur is a, 


mena which attend the putrid alteration of ſubſtance: now ſcar 
all 
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and deſcribed them with ſufficient care. But, from the 
account which we are about to give of what is known 
concerning this matter, it will appear, that a great 
number of future experiments are neceſſary, to make 
us acquainted with all the particulars of what paſſes in 
this operation of nature. 

Every fluid, or ſoft extract of an animal body, when 
expoſed to the temperature of ſixty-five degrees, or 
ſomewhat more, undergoes, with more or leſs rapidity, 
the followingalterations: Its colour becomes pale, its con- 
ſitency is relaxed; If a ſolid part, ſuch as fleſh, it becomes 
ſoft, and exſudes a ſerous matter, the colour of which is 
very ſoon altered; its organization is deſtroyed ; its 
ſmell becomes inſipid and diſagreeable; by degrees, this 
altered ſubſtance decreaſes in bulk, and its ſmell becomes 
ammoniacal. After this, if it be preſerved in a cloſe 
veſſel, the putrefaction appears to proceed more ſlowly ; 
none but an alkaline, pungent ſmell is felt from it :— 
the matter efferyeſces with acids, and turns the ſyrup of 
violets green. But, when air is admitted, the urinous 
exhalation goes off, and a peculiar, inſufferable putrid 
ſmell riſes from it with a degree of impetuoſity: this 
ſmell continues for a long time, penetrates every where, 
and ſeems to affect the bodies of animals, like a fer- 
menting ſubſtance capable of altering their fluids, This 
ſmell is corrected, and in ſome meaſure confined, by the 
ammoniac, After the volatilization of the ammoniac, 
the putrefaction proceeds with new energy: the putte- 
ſying maſs ſuddenly ſwells, and appears filled with bub. 
bles of an elaſtic fluid; but ſoon ſhrinks a- new: its co- 
our is altered, and the fibrous texture of the fleſh is 


bow ſcarce diſtinguiſhable: it is changed into a ſoft 
| matter, 
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matter, of the conſiſtency of a poultice, and either 
brown or greeniſh : its ſmell is infipid and nauſeous, bu 
acts with great energy on animal bodies. This odoroy 
principle by degrees loſes its ſtrength: the fluid part d 
the fleſh becomes, in ſome meaſure, conſiſtent : its co. 
lour becomes deeper; and it is at laſt reduced to a fra 
ble matter, half-dry, yet ſomewhat deliqueſcent; 
which, by friction with the finger, breaks into a coark ne 
powder, like earth. This is the laſt ſtate that has been ed 
obſerved of the putrefaction of animal ſubſtances; the the 
take a conſiderable time to reach this point, which ; ing 
however, ſometimes longer, ſometimes ſhorter. Eight. the 
een months, nay two or even three years are ſcarce 
ſufficient for the compleat deſtruction of the whole tex. 
ture of an animal body expoſed to the air; and the 
length of time which paſſes before the entire deſtruc, 
tion of carcaſes buried in the ground, has not been yt 
aſcertained, Not to ſpeak of bodies which become dy 
in certain ſoils, and remain without ſuffering farther a 
teration, - many facts prove, that dead bodies buril 
together in great numbers in moiſt earth, are not de 
ſtroyed even in the ſpace of 30 years. 

From theſe particulars, it follows, x. That the ct 
cumſtances neceſſary to excite and carry on the puts 
faction of animal ſubſtances, are, the contact of air, heat 
moiſture, and reſt or inactivity ; maſſes of animal mat- 
ter, in order to putrefy, muſt be ſubject to all theſe cir 
cumſtances: 2. That ammoniac is one of the produds 
of putrefaQion, and is formed during the fermentation; 
as it did not before exiſt ready- formed in thoſe ſubſtan 
ces: 3. That the putrefaction, accompliſhed by an in. 
ternal motion peculiar to organized bodies, may be com 


partes 
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er pared to the action of fire, as has been remarked by M. 


ut Goddard; and conſidered as a ſpontaneous decompoſi- 
ous tion, as thinks M. Beaume; differing from that action 
of only in taking place more ſlowly : 4. That in this na- 
co. tural operation, the proximate principles of animals re- 
ria. act on each other with the help of water and heat, 
nt; which firſt excite the emotion; and accordingly, the 
arſe newly-formed volatile matters are, by degrees, diſſipat- 
eel ed, in the order of their volatility, till nothing is left at 


hey the end of the putrefaction, but an inſipid, and ſeem+ 
11s ingly earthy reſidue: 5. That the putrid exhalation, 
gli. the character of which is ſo well diſtinguiſhed by the 
ag olfactory nerves, and which acts with ſuch energy on 
the animal ceconomy, is to be confidered as one of the 


this operation, and not obſerved in any other natural 
phenomenon ; and fince, beſides, it appears capable of 
exciting a putrefactive emotion in all other animal ſub- 
er . fances expoſed to its action. As to the nature of this 
uriel fugitive odorous ſubſtance; it is particularly on this 
t de point that our reſearches have made but ſmall progreſs, 

and ſhould be farther proſecuted. What we know of 
dig it, proves it to be extremely volatile, ſubtle, and pe- 
dune nctrating in its nature; and that pure air, water in a 
hen large proportion, and acid gaſes are capable of mode- 
mate rating its effects. Although it muſt not be confound- 
ſe cu ed with carbonic acid gas, a great deal of which is diſ- 
duch engaged from putrefying bodies, and to the diſengage- 
ation ment of which alone Macbride aſcribed the cauſe of 
bitalYY this natural phenomenon; and although it muſt not 
an in be conſidered as reſembling either the hydrogenous 
con 545 which is diſengaged from putrefying bodies, or the 
pare. 1 luminous 
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principal products of putrefaction, ſince it is peculiar to 
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luminous matter which ſparkles on the ſurface of yy, 
trid animal fibres, and renders them phoſphoric ; yet i 
cannot be denied, that there ſubſiſt between it and 
thoſe ſubſtances ſome pretty ſtrong relations, as it inya. 
riably accompanies them, is equally ſubtle and volatile 
and acts with the ſame energy on the organs of ani. 
mals. | 

We may obſerve, with M. de Boiſſieu, that there an 
four different degrees in the putrid fermentation of ani. 


The firſt, which that philoſopher calls tendency to pu. 
trefaction, confiſts in a ſlight alteration, which appear 
to take place by the diffuſion of a ſort of muſty ſmel| 
and the ſoftening of the ſubſtances. 

The ſecond degree, that of putreſaction commencing, i 
ſometimes indicated by marks of acidity. Matters in 
this degree of putrefaction, loſe a part of their weight, 
become ſoft, and give out ſerous matter, if in cloſe vel. 
ſels ; but, if expoſed to the open air, they rather become 
dry and dark-coloured. 

In the third degree, that in which putrefation ba 
made ſome progreſs, the putreſcent matters exhale- an 
ammoniacal ſmell, mixed with a putrid and nauſeouWfthe a1 
ſmell: they are then diſſolved, and their colour mo ness 
and more altered; and they at the ſame time ſuſſet «Mtre{yi, 
loſs of weight, and decreaſe in bulk. ich it 

Laſtly, the fourth degree, that in which putrefadin ount ; 
appears compleated, is diſtinguiſhed by the ammoniac''W the 
being now entirely diſſipated, and no trace of it remain Mbodies. 
ing: the fetid ſmell is now fainter, and the weight and no: ye 
bulk of the putrefied ſubſtances are conſiderably dimi-W hiſtory 
nithed : a gelatinous mucous matter is ſeparated from. j\ 

I them; 
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uv. mem; they become gradually dry, and are at laſt re- 
tit auced to a friable earthy matter. 

Such are the general phenomena obſervable in the 
zutrefaQtion of animal ſubſtances ; but they are far from 
aking place uniformly in all inſtances of the putrefac- 
jon of animal ſubſtances. In the firſt place, there is a 
vide diſtinction between the manner in which parts of 
he living bodies of animals putrefy, and that in which 
his change takes place on dead carcaſes, In the for- 
er, the vital functions modify the phenomena of this 
Iteration in a particular manner: phyſicians have fre- 
vently occaſion to obſerve the differences between 
eſe two ſtates of animal bodies, in reſpect to putrefac- 
n. Beſides, every different humour, every different 
lid part in an animal body putrefies in a peculiar man- 
r, The muſcular, membranous or parenchymatous 
xture of the organs,—the oily, mucilaginous or lym- 


vel. WWiatic nature of the humours,—their conſiſtency, — their 
come te with reſpect to that of the animal to which they 

long, —all influence the emotion of putrefaction, and 
1 bu WWdity it in a thouſand different ways, which it would 
le an Wchaps be impoſlible to diſcriminate, Laſtly, the ſtate 
ſeou WW the air, its temperature, its elaſticity, its weight, its 
more W'nels or moiſture, the particular local ſituation of the 
fler A rretying ſubſtance, and the very form of the veſſel in 

ich it is contained, are all likewiſe to be taken into 
ach Wount ; for all theſe circumſtances contribute to diver- 
nIacil the phenomena of this ſpontaneous decompoſition 


mait-Wodies. It muſt therefore be acknowledged, that we 
ht andi not yet acquainted with more than the outlines of 
dim. biſtory of the putrefaction of animal ſubſtances ; and 

from eL. IV. 1 that, 


hem; 
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that, to fill theſe up, a long ſeries of reſearches and ex. 
periments is requiſite. 

Thoſe phenomena of putrefaction which have been 
obſerved, ſhew that it is owing originally to water: mf 
probably, that fluid is decompoſed; and its oxigene 
combining with the azote of the animal ſubſtancy, 
thereby produces the nitric acid which they are ſo fre. 
quently found to contain; and its hydrogene, again, my 
unite with another part of the azote, which is very en 
pious in thoſe matters, to form the ammoniac that is di 
engaged. The oily principle 1s feparated, and remain 
longeſt unaltered. The calcareous phoſphate, and phel, 
phate of ſoda, in union with a portion of pure carbony, 
ceous matter, and perhaps a little fat matter, ſeem 
compole the apparently earthy reſidue of putrehied x 
nimal matters, 

We have as yet deſcribed only the phenomena wic 
take place on animal matters, when they are decow 


poſed by putrefaQion in the open air. As the phens rend 
mena of that decompoſition in different media, tend i gllla 
illuſtrate the revolutions which take place on our gl 

takes 


let us conſider, for a little, what happens to thoſe mit 
ters, when they putrefy in water, or under ground, are al 

The changes which take place in water are not qui 
the ſame with thoſe above deſcribed. Animal bods 
immerſed in that fluid, firſt ſwell : elaſtic fluids are nel 
diſengaged from them: the water diflolves a great pi 
of their principles, decompoſes another part, and d Theſe 


perſes thoſe conſtituent principles over large maſſes ome 
water: accordingly, ſome nations have expoſed the Giflol; 
and al 


dead carcaſes in rivers, and truſted to the waters | 
their deſtruction. 


Differe 
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Different phenomena take place when animal bodies 
are buried under ground. Obſervations, moſt of which 
were accidentally made, have ſhewn, that they are 
more rapidly or more ſlowly deſtroyed, according to 
the nature of the ſoil, Bodies are ſometimes found 
to be totally deſtroyed in a little time ; and ſome- 
times they are found in a good flate of preſerva- 
tion, even after lying a long time under ground, It 
may be eaſily conceived, that where the earth is very 
porous and light, and the animal matter diſpoſed near 
the ſurface, air, and eſpecially water, will then obtain 
ealy acceſs, and contribute to its decompoſition. In op- 
polite circumſtances, the decompoſition muſt naturally 
be much ſlower. Dry earth, for inſtance, abforbs wa- 
ter from bodies, renders them dry, and converts them 
into mummies. A ſandy ſoil, in which bodies are expose 
ſed to the impreſſion of a ſcorching ſun, produces a ſi- 
milar effect, giving them a degree of hardneſs which 
renders them ſecure againſt deſtruction for ages. Ar- 
gillaceous earth, again, retains water, and therefore 
favours the putrefaction of bodies, In cafes in which it 
takes place, either ſooner or latter, the fluids and ſolids 
are at laſt reduced almoſt entirely into gas azote, carbo- 
nic acid gas, hydrogenous gas, and ammoniac gas. All 
theſe elaſtic fluids, as they filtrate through the earth, are 
in part topped in their progreſs, and rendered fixed; 
and accordingly render the mould black, fat, and fetid. 
Theſe products of putrefaction ſaturate the mould in 
ome meaſure, till they are at length carried off by the 
diſlolving action of water and air, evaperation by heat, 
and abſorption by vegetables. Thus, nature, by a flow 
I 2 decompoſition, 
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decompoſition, reduces animal bodies, after they are dt. 


prived of life, into more ſimple ſubſtances, fitted to eq. n 
ter into new combinations. * 

This decompoſition conſidered, as it takes place, all n. 
over the globe, at once, on the earth, in the air, and in th: 
water, gives riſe to ſome important changes in nature wil 
which philoſophers ſhould obſerve and aſcertain. Whey | 
we obſerve the wide extent of the ſea, and the immenſ WW 5 
number of animals by which it is inhabited, it appeal 
that vaſt quantities of animals periſh in it, which, by cer 
theirſpontaneous decompoſition, muſt give riſe to a nun-W glo 
ber of phenomena that have been, as yet, but too littl: tha 
examined, What becomes of all thoſe remains of ani. ge 
mal bodies? What ſucceſſive revolutions do they under ter 
go? Sea-water is known to contain muriate and ſub of th 
phate of ſoda, lime, and magneſia: No doubt, mum that 
tic acid, magnefia, lime, and ſoda, are continually fom Mor tl 
ing in this laboratory; nay, perhaps, the formation com 
many of theſe ſubſtances may be carried on by marie is co 
animals, during their lives; but others can be owing borm 
only to the decompoſition of the ſame animals after the! 
death. It cannot be denied, that the ſtrata of calca part 
ous matters, which compoſe, as it were, the ſhell the g 
crult of our globe over a very conſiderable part of wMencec 
ſurface, have been originally produced from the remain re ce 
of ſkeletons of marine animals, more or leſs broken Hand t. 
the action of the waters; that thoſe ſtrata have beei the pi 
primarily depoſited at the bottom of the ſea ; and that ma) 
bitumen, and pit-coal which is depoſited in very thintime i 
and extenſive ftrata, both of which ſubſtances occupyWerme! 
a part of the globe, have been originally produced ers, 
this manner, In the ſeas, therefore, there is a deconWnoditi; 
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poſition of water conſtantly carried on: innumerable a- 
gents are ever ſeparating its principles, and ſuffering 
alterations themſelves. Immenſe maſſes of chalk, from 
time to time depoſited on the bottom, abſorb and fix, 
that is, convert into ſolid ſubſtance a part of the liquid 
with which that capacious reſervoir is conſtantly filled. 
From theſe reflections on the decompoſition of animal 
ſubſtances, in the earth, the air, and the waters, with 
all the aſſemblage of facts which chemiſtry ſupplies con- 
cerning it; it follows, that the exterior ſtrata of the 
globe are now different from what they originally were: 


uat it is increaſing in ſolidity and extent by the ſueceſ- 


five and uninterupted accumulation of calcareous mat- 
ter from the deſtruction of animal bodies : that the ſoil 
of the earth which we inhabit is modern and faQitious : 
that minerals are not to be conſidered as forming a part 
of this ſoil : that it has been produced from a ſlow de- 
compoſition of animal and vegetable bodies: that water 
1s conſtantly diminiſhing in quantity, and aſſuming anew 
form : that one part of decompoſed water forms one of 
the baſes of animal and vegetable bodies: that another 
part enters, 1n a ſolid form, into the calcareous ſtrata of 
the globe : that the atmoſphere muſt have been influ- 
enced and modified by all thoſe changes: that vegetables 
are continually influencing the ſtate of atmoſpheric air; 
and that the light of the ſun acts an important part in 
ne production of theſe mutual alterations. Although 
t may appear impoſſible to determine the length of 
me in which the decompoſition of water, vegetation, 
ermentation, putrefackion, the formation of ſaline mat- 
ers, bitumens, and calcareous ſubſtances, and their 
nodifications, have been ſucceſlively carried on; yet 
| I 3 the 
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the modern diſcoveries with which chemiſtry and natu. 
ral philoſophy have been enriched, ſhew, that thoſe phe. 
nomena have taken place at different periods ; that 
they continue to modify the preſent ſtate of our planet: 
And that, if matter be, as great philoſophers aſſext, only 
one ſubſtance, as to its maſs and intimate nature; ye 
its form is continually varying by new combination; 
and gradually experiencing great revolutions ; of which 
modern chemiſtry, and modern chemiſtry alone, can al. 
certain the cauſe, and may one day determine the ul 
timate effects. 


CONT 
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Of the ANIMAL K1inGboM. 


Of the Methodical Claſſification and the Natural Hiſtory 
of Animals. 


A® the inferior animals on our globe are ſo numerous, 

it would be impoſſible for mankind to diſtinguiſh 
them from one another, or gain any conſiderable know- 
ledge of their nature and habits, if they did not exhibit 
remarkable differences, which render it eaſy to eſtabliſh 
diſtinctions among them. Naturaliſts have always been 
ſenſible of the utility of thoſe differences; and by divi- 
ding animals according to them, either into more or 
fewer claſſes, have happily formed what are called me- 
bids, Though it be certain that no ſuch claſſifications ' 
exiſt in nature, and all theindividuals which ſhe has pro- 
duced, form one continued, uninterrupted ſeries; yet they 
mult be acknowledged to aſſiſt the memory, and to form 
truly uſeful guides in the ſtudy of natural hiſtory. Me- 
tods are therefore to be conſidered as inſtruments ſuited 
14 to 
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to our weakneſs, which may be happily made uſe of i thi 
tracing the wide field over which the ſtores of nature mo 
are ſtrewed. The diviſions which Ariſtotle eſtabliſheq, 


were very general and ſimple; but his ingenious reflec, ] 
tions on the internal and external organs of animah je 
formed the baſis on which moſt of the firſt naturalit N tho 
who attempted methodiral diviſions—ſuch as Aldrovan and 
dus, Johnſton, Charleton, Ray, &c. eſtabliſhed then, Mdeſt 
Thoſe naturaliſts have been ſucceeded by a number Mat 


others, by whom their methods have been improve, 
and much added to the knowledge which they had cc 
lected. Among the latter, thoſe whoſe works are the mol 
worthy of being ſtudied, and from which what follow 
here on this ſubject is borrowed, are Meflrs Klein, Ar. 
thedi, Briſſon, Daubenton, Geoffroy, &c. 

After man, the organization of whoſe body, and the 
intelligence with which he is endowed, entitle him to he 
ranked at the head of all the animals inhabiting out 
globe, in a ſeparate claſs, —all the other animals may be 
arranged in eight claſſes : —Quadrupeds, Cetaceous Ant 
mals, Birds, Oviparous Quadrupeds, Serpents, Fiſhes 
Inſects, and Worms, with which may be aſſociated Pa 
Iy pi. 

Theſe claſſes might perhaps be rendered much mor 
numerous, But, with the diviſions, the difficulties of tht 
ſtudy would be increaſed : and this is to be carefully 
avoided, in an artificial method ; as ſuch a method mul 
owe all its value to ſimplicity and perſpicuity. M. Dau. 
benton, who has laboured much on the claſſification al 


animals, has arranged them in the ſame manner ; and, 
under each claſs, has conſidered the ſtructure of the 


principal parts of the animals contained, in it ; ſhewing 
that 
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that from man to the worm, animals become graduall 
ually 


ure more imperfect in their organization, (Se Table 
a able I. at 
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bac 

A Sketch of the different Methods of the Natural Hiſt 2 nt 
| of Animals, of t 

of t] 

of t 


ARTICLE FIRST. 


Of Buadrupeds, Z00L0Gy. 


UADRUPEDS are animals with four feet, whalt 
bodies are generally covered with hair. The 
reſpire by lungs, like the human ſpecies : they han 
alſo a heart, with two ventricles : they are vivyiparo 


Their ſtructure, morg than that of any other animal An 
reſembles the ſtructure of the human body. Some totle ; 
them, ſuch as the ape, and a few others, have er Crupe! 
been ranked by Linnzus in the ſame claſs with muff bab! 
That naturaliſt gives this claſs of animals the nal ner | 
of mammalia,—comprehending, alſo, cetaceous all charac 
mals, becauſe theſe, too, have breaſts, and ſuckle the * ol 

lude t 


young. 


Althouz 


Dradrupeds. 139 


Although this claſs of animals may ſeem to be nearly 
of the ſame order with man; yet, between the two, 
there are ſome ſtriking differences, which we may here 
enumerate:— The horizontal diſpoſition of their bodies, 
me form of the extremities, the thickneſs, the ſtiffneſs 
of the ſkin—which 1s either covered with hair, or with 
2 hard and corneous cruft ; the prolongation of the 
back-bone into a tail ; the flat, horizontal form of the 
anterior part of the cranium, the length and breadth 
of the ears, the extreme length and oblique diſpoſition 
of the bones of the noſe and the upper jaw: the union 
of the fingers; the immobility of the bones of the 
fore-arm on one another ;—theſe are all properties in 
which this claſs of animals ditfers from the human ſpe- 
cies, The dilpoſition of the human body, again, is 
elevated and perpendicular; the bone of the radius is 
moveable upon the ulna, the fingers are ſeparate, the 
thumb placed oppoſite to the other four, and the ſkin 
{ſmooth and thin.—This difference of ſtructure muſt 
evidently improve the ſenſibility of human beings, 
and render them much ſuperior to the moſt perfect of 
tle other animals. The anatomy of their internal 
organs, and the hiſtory of their functions, will corro- 
borate ſtill farther theſe important conſiderations, 

Ancient naturaliſts, at the head of whom are Ariſ- 
totle and Pliny, did not think of diſtinguiſhing qua- 
drupeds any other way but by the regions which they 
inhabited: Accordingly, ſuch is the inaccuracy of 
their deſcriptions, and ſuch the uncertainty of thoſe 
characteriſtics which they have pointed out, that we 
are often at a loſs to diſcover what animals they al- 
lude to, Naturaliſts, ſenſible of the inconveniences 
[thov! EE attending 


1 
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attending this method, have fince adopted a very di 
ferent mode, in their deſcriptions of the objeds g 
natural hiſtory. From the exterior form of the my 
conſpicuous parts of animals, they have aſſumed ch 
raQteriſtics eaſily diſcernible, and ſufficient to ef 
bliſh certain diſtintions. We ſhall here give x 
account of only three artificial methods of arrang 
ing quadrupeds : thoſe of Meſſrs Linnzus, Klein, ay 
Briſſon. 


4 - 
The METRnoD of LINNÆus. 


LINN EUS divides animals with teats, mamma 
into ſeven orders. The firſt comprehends thoſe whid 
he calls primates, the characteriſtics of which are inc 
ſory teeth in both jaws; in the upper-jaw, always four 
teeth; two teats on the breaſt ; and the arms ſepant: 
ed by a collar-bone. In this order there are four g; 
nera ; namely, man homo, the ape mia, the makik 
mur or profimia, and the bat veſpertilio. It mult h 
acknowledged, that this method does not very wel 
agree with nature; for there is ſo wide a difference he 


tween man and the bat, that it is almoſt ſhocking ui the 
claſs them together. | eir } 

The animals of the ſecond order are denominate mel. 
bruta, Their charaQteriſtics are, the want of incii . ſtag 
teeth, feet with ſtrong hooves, and ſlowneſs of motif 50. 
in walking. This order contains ſix genera ; the e Und, 
phant elephas, the ſea-cow zrichechus, the ſloth brad com} 
pus, the ant-eater myrmecophaga, the philodotus mand hoc 
and the tatou, or daſypus, There is a wide diſſerene is ord 


between the two former genera, and the latter four. {ric þ; 
: 


* 
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oi. In the third order, which the Swediſh naturaliſt de- 
s oWnominates ere, wild beaſts, he includes all animals with 
mel Wpaps, whoſe inciſory teeth are of a conical form, and ge- 
ch nerally in the number of fix to both jaws,—the canine 


eeth very long, and the molares not flattened, —their 
tet armed with claws,—and who, in their habits of life, 
ire rapacious and devour their prey. In this order, 
here are ten genera; the ſea-calf phoca, the dog, canis, 
he cat felis, the ferret viverra, the weaſel muſtella, the 
hear urſus, the didelpbis, the mole talha, the mouſe /- 
ex, and the hedgehog erinaceus. 
The fourth order, intituled glires, the dormice, is 
iſtioguiſhed by the following characteriſtics. The ani- 
als belonging to it have two inciſory teeth on each 
pw, but no canine teeth. On their feet, they have 
laws which fit them for leaping. They gnaw the bark 
nd roots of trees, &c. This order comprehends fix ge- 
era; the porcupine Hiſtria, the hare /epus, the beaver 
or, the rat mus, the ſquirrel ſciurus, and the Ameri- 
an bat, named by Linnæus noctilio. 
Under his fifth order, pecora, this naturaliſt compre- 
nds all thoſe quadrupeds which have inciſory teeth 
the under-jaw, but none on the upper, which have 
eir hooves divided, and which chew the cud. The 
mel camelus, the animal which affords muſk mo/chus, 
e ſtag cervus, the goat capra, the ſheep oi, and the 
bw boy, are the fix genera of which this order conſiſts, 
Under the denomination of belluæ, the ſixth order, 
comprehends quadrupeds with obtuſe, inciſory teeth, 
dd hooves on their feet. The four genera of which 
s order conſiſts, namely, the horſe eguus, the river- 
tle hippopotamus, the hog /us, and the unicorn rhino- 
N ceras, 
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animals, cete, is diſtinguiſhed from the other orders hy 
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ceros, are ſufficiently diſtinguiſhed from one anothe; 
by the number of their teeth, and the form of the 
fect. 

Laſtly, the ſeventh order, comprehending cetaceqy 
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the form of the feet of theſe animals, which reſemhl, 
fins. As, however, we agree in opinion with ſeven 
modern naturaliſts, who think that cetaceous animal 
ſhould be ranked in a particular claſs, we ſhall ſpeak q 
them alter quadrupeds. 

The method of Linnæus appears to be in many in, 
ſtances defeQtive ;—not only in bringing man and the 
bat, &c. improperly together, and in dividing with e 
qual impropriety animals ſo nearly reſembling eachs 
ther as the rat and the mouſe, &c.; but its diviſions ax 
far from being ſufficiently numerous; nor will thy 
help the ſtudent to diſtinguiſh any particular quad 
ped: And this is what mult conſtitute the great eth. 
of a ſyſtem of arrangement ;—this is indeed the es o 
advantage that can be gained by it. nt-ea 
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| KLein divides quadrupeds into two great order 
the firſt, comprehending quadrupeds with hooves, fri 
ungulati five cheliferi; the ſecond ſuch as have ths 
feet digitated, pedes digitati. 

The firſt order is divided into five families, which 
diſtinguiſhed from each other according to the divili 
of their hooves. The firſt family, called monochela, 
French /olipede) ſingle-hoafed, comprehends the gen 
of the horſe, — The ſ:cond, the individuals of which 
diſtinguiſt 


es are 
be © 
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aiſtinguiſhed by the name of dichela, conſiſts of thoſe 
quadrupeds whoſe hooves are parted into two, or biſul- 
ar biſulci, Some of theſe, ſuch as the bull, the ram, 
he buck, the ſtag, the giraffe, &c, have horns, Others 
Pein, ſuch as the boar, the hog, the babyrouſſa, are 
vithout horns. — The third family contains the tricbela, 
er animals which have the hoof parted into three; of 
hich there are none but the rhinoceros, In the fourth 
zmily, whoſe peculiar charaQeriſtic is, to have the hoof 
parted into four, tetrachela, there is only the hippopo- 
amus.— The elephant, the only animal whoſe foot is 
jarted into five diviſions, conſtitutes the fifth family, 
entachel a. 

The ſecond order of quadrupeds, containing thoſe 
hich are digitated, is likewiſe divided into five fami- 
es. The firſt conſiſting of animals with two toes on 
he foot, didactyla, comprehends the camel, and the 
Þth of Ceylon. The ſecond family, animals with three 
ves on the foot, tridactyla, conſiſts of the ſloth and the 
at- eater.—In the third, Klein comprehends, under 
ne name of tetradactyla, animals with four toes, tatous 
r amadilloes, and the cavia, which ſeems to be a ſort 
{ rabbit, —The fourth family, characteriſed by having 
re toes, pentadactyla, is more numerous than any of 
be former families: it contains the rabbit, the ſquirrel, 
he dormouſe, the rat and the mouſe, the didelphis, the 
ole, the bat, the weaſel, the porcupine, the dog, the 
olf, the fox, the coati, the cat, the tiger, the lion, the 
ear, and the ape :—a very conſiderable number of ſpe- 
es are compriſed under theſe different genera. It is 
be obſerved, that in all theſe characteriſtics, taken 
om the form of the feet, Klein, in diſtinguiſhing the 

families, 
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families, conſiders only the fore-feet. Laſtly, the fit 
family of digitated animals conſiſts of animals Whoſe 
feet are irregular in reſpect to the number and diviſion 
of their toes, anomalopada ; ſuch as the otter, the bea 
ver, the ſea-cow, and the phocas or ſea-calf, 

The ſame objection may be made to Klein, as to Lin. 
næus. The families are, indeed, ſufficiently diſtinguiſh. 
ed from one another; but the genera, eſpecially thoſ 
of the fourth family of digitated animals, cannot he 
well diſcriminated in his ſyſtem, 


4 


4 1 1 
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M. Balssod has avoided moſt of the defects d 
other ſyſtems, by combining together all the charaQs 
riſtics which had been aſſumed by preceding naturaliſt 
— The number of the teeth, the want of teeth, thy 
form of the extremities, the ſhape of the tail, and the 
nature of the appendices—ſuch as horns, ſcales, and 
prickles. His ſyſtem cannot be denied to be the mal 
compleat, and the beft contrived to help us to diſtin 
guiſh any quadruped, and refer it to the genus to which 
it belongs. His diviſions are here exhibited in a table: 
it contains the generic characteriſtics of animals; and 
is very ſimple and eaſy.— See Table II. at the endif 
this volume, 
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Of Getaceous Animals, 


Cxraceous animals, are great animals inhabiting 
he ſeas, which are enabled, by the ſtructure of 
heir lungs and blood-veſlels, to live under water,—as 
e ſhall explain more particularly in the hiſtory of re- 
ration. Being viviparous, they reſemble quadrupeds 
the ſtructure of their breaſts, and of their internal or- 
ns in general; but the form of their extremities is 
ferent, —as theſe ſpread into fins: And they have, 
ſides, two apertures in the upper part of the head, 
rough which they ſpout water to a conſiderable 
icht. Theſe holes are called by naturaliſts ſpirarula. 
, Daubenton tranſlates this word events) vents. 
heſe animals are far from being equally numerous 
th quadrupeds, M. Briſſon diſtinguiſhes them, 1. 
o Cetaceous animals wanting teeth, ſuch as the whale 
ena; 2. Cetaceous animals which have teeth only in 
e upper-jaw, ſuch as the cachalot, monodon vel morio< 
% 3, Cetaceous animals with teeth only in the 
der. jaw, ſuch as the narval or unicorn of the ſea, 
yſeter ; 4. Laſtly, Cetaceous animals having teeth in 
h jaws, ſuch as the dolphin, delphi nus. 
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ARTICLE II. 


- 
Of Birds. ORNITHOLOGY, 


BixDs are animals with two feet, "which ma 
through the air by means of wings, are covered yi 
feathers, and have bills of a corneous ſubſtance, N 
ny facts concerning the forms of the bills, the ftrudy 
of the feathers, the motions and the habits of theſe 
nimals, are highly worthy of attention. The moſtin 
portant of thoſe facts will be given in an abridgen 
of phyſiology, which is to follow in this volume. 
preſent, we are only concerned to give the exten 
charaQeriſtics by which the animals are diſtinguiſh 
and ſyſtematically arranged. The firft philoſoph 


who treated of this part of natural hiſtory, eſtabiui P. 
no diſtinctions among birds, but ſuch as depended 5 
their inhabiting in different ſituations. They dil” 
guiſhed them into birds of the woods, birds of He 
plains, birds of the thickets, ſea- fowls, river-fowls,1 the 

birds frequenting lakes, &c. Others have diftinguiſ © kc 
ed them by the ſpecies of food on which they In nad 
into birds of prey, granivorous birds, &c. &c. s far 

But the moderns who have formed ſyſtems of natt = 
hiſtory, have taken a very different way of eſtabiil * all 
charaQeriſtic differences among them. Linnevs Calle 
divided them, by the form of the bill, into ſix on . 
ami 


in the ſame manner as quadrupeds, with which he 


pares them. But thoſe diviſions do not appear 
ſuflici 


Birds. I4 


ſufficiently numerous ; eſpecially as the number of th 
pecies of birds is much more conſiderable than that af 
azdrupeds. Buffon makes the quadrupeds which are 
-nown, amount to two hundred different ſpecies; but 
he ſpecies of birds to fifteen hundred or two thouſand, 
We ſhall here ſpeak only of Klein's and M. Brif« 
»n's ſyſtematical arrangements of birds, 

Klein divides birds into eight families, according to 
be form of their feet. The firſt, under the name of 


1 idactylæ, conſiſts of ſuch as have two toes on the foot: 

| 4 the only bird belonging to this diviſion is the oſtrich. 

* The ſecond conſiſts of tridactylæ, ſuch as the caſſuary, 
eſe 


be buſtard, the lapwing, the plover.— The third, the 
tradatyla, have two toes before, and two behind, 
ch as the parrot, the woodpecker, the cuckoo, and 
te king's-fiſher.— The fourth comprehends the terra 
le which have three toes before, and one behind, 
his family is more numerous than any of the reſt: it 
mprehends both diurnal and noQturnal birds of prey, 
rens, magpies, ſtarlings, thruſhes and blackbirds, 
ks, red-breaſts, ſwallows, tom- tits, woodcocks, bul- 
ches, rails, croſsbills, gallinaceous fowls, herons; &c, 
The fifth family contains zetradaftyle having their 
ree fore-toes connected by a membrane, but the toe 
nnd ſeparate, Theſe birds are called palnipedes, 
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71 us family conſiſts of geeſe, ducks, ſea-mews, and di- 
of nat 's,—The ſixth comprehends thoſe tetradactylæ which 
abi all the four toes connected by a membrane. They 
** called in Latin planci. The pelican, the cormo- 
| -—< t, the /o0l, and the anhinga, are ranked by Klein in 
vl $ lamily,-The ſeventh conſiſts of thoſe who have 
ppest three toes, and theſe connected by a membrane: 
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they are denominated tridactylqm palmipedes. The 
guillemot, the penguin, and the albatroſs, belong y 
this family. —Laſtly, the eighth conſiſts of zetradadyle 
having on their toes fringed or ſcolloped membrang 
They are called alfo dactylobæ. This laſt family con. 
fiſts of the co/imba and the coot. Klein's meth 
though it deſcends to more particulars than that of Lin. 
næus, is ſtill attended with numerous difficulties as 
the diſtinctions of the genera; eſpecially thoſe of the 


den 


and 
he ra 


fourth family. We therefore think M. Briſſon's pre. 1 
ferable. The laſt, indeed, as the author has made u 3 
of the different characteriſtics in the ſame manner Mil. © * 
his claſſification of quadrupeds, appears at firſt ſight u A ö 
be very complicated; but when reduced to a table, al _ 
we have done with it, it exhibits, at one glance, all th & 
diviſions of which it confiſts ; and any particular bi & 
may be eaſily diſtinguiſhed, by tracing thoſe diviſions El : 
ce Table III. at the end of this volume. 3 
f theſe 
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Of Oviparous Puadrupeds. erable, 

| eneral n 

LIN N us, in his ſyſtem, arranged together, ovipam the hiſ 
quadrupeds, ſerpents, and cartilaginous fiſhes, undet i roiſes, 
name of ampbibia. But, M. Daubenton is of opitiue Natu: 
that the word amphibia cannot be properly applied fe £ncyc 
any claſs of animals: for it muſt mean animals which The cla 
either in air or in water, as long as they pleaſe ; Mlebrated 
adruped 


there is no claſs poſſeſſed of this property: Were! 
dencminats 
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denomination, again, to be applied to all terreſtrial ani- 
mals capable of living for any ſpace of time, however 
ſhort, under water, —and all aquatic animals capable of 
living in the air, —all animals would then be amphibi- 
ous, In the ſame claſs, but in two diſtin& orders, Lin- 
nzus ranks both oviparous quadrupeds, and ſerpents ; 
and thoſe amphibious animals which practiſe ſwimming, 
he ranks among fiſhes. 

In M. Daubenton's ſyſtem, oviparous quadrupeds 
compoſe the fourth order of animals. Their organiza- 
ion is by no means imperfect: for they, like the qua- 
Irupeds,cetaceous animals, and birds ranked before them, 
have a head, noſtrils, and ears fituated within the head. 
But, the following charaQteriſtics diſtinguiſh this claſs 
tom the three preceeding orders: 1. They have only 
ne ventricle in the heart: 2. Their blood is almoſt cold: 
. They reſpire only after long intervals: 4. They are 
riparous, and conſequently without teats.— The laſt 
f theſe charaRteriſtics is common to them with the four 
ollowing orders of animals. Laſtly, no other animals 
ut they, have four feet without hair, 

M. Daubenton obſerves, that the differences among 
he various genera belonging to this order are ſo conſi- 
erable, as to render it impoſſible to communicate any 
eneral notions common to them all, Of this he treats 
the hiſtory of each particular genus, under the words, 
rtoiſes, lizards, toads, frogs, in the ſecond volume of 
e Natural Hiſtory of Animals, which forms a part of 
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lied We Enayclopædie Methodique. 
chi The claſſification and the characteriſtics which that 


: ebrated naturaliſt has given of the order of oviparous 
adrupeds, is one of the moſt complete and the beſt 
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they are denominated tridactylq palmipedes. The 
guillemot, the penguin, and the albatroſs, belong y 
this family, —Laſtly, the eighth conſiſts of fetradachi 
having on their toes fringed or ſcolloped membrang 
They are called alfo dactylobæ. This laſt family co, 
fiſts of the colimba and the coot. Klein's metho{ 
though it deſcends to more particulars than that of Lu 
næus, is ſtill attended with numerous difficulties as y 
the diſtinctions of the genera; eſpecially thoſe of th 
fourth family. We therefore think M. Briſſon's pr, 
ferable. The laſt, indeed, as the author has made d 
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of the different charaQeriftics in the ſame manner azh F F 

his claſſification of quadrupeds, appears at firſt fighty att 

be very complicated; but when reduced to a table, . 

we have done with it, it exhibits, at one glance, all t| E 
diviſions of which it confiſts; and any particular bit 

may be eaſily diſtinguiſhed, by tracing thoſe dnia ru. 

te Table III. at the end of this volume. * 
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L1xNZvs, in his ſyſtem, arranged together, ovip the hif 

quadrupeds, ſerpents, and cartilaginous fiſhes, undertiWroiſes, 

name of ampbibia. But, M. Daubenton is of opinue Natu 

that the word amphibia cannot be properly applies e Enayc 
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denomination, again, to be applied to all terreſtrial ani- 
mals capable of living for any ſpace of time, however 
ſhort, under water, —and all aquatic animals capable of 
ling in the air, —all animals would then be amphibi- 
us. In the ſame claſs, but in two diſtin@ orders, Lin- 
zus ranks both oviparous quadrupeds, and ſerpents ; 
and thoſe amphibious animals which practiſe ſwimming, 
ge ranks among fiſhes. 

In M. Daubenton's ſyſtem, oviparous quadrupeds 
empoſe the fourth order of animals. Their organiza- 
jon is by no means imperfect: - for they, like the qua- 
Irupeds,cetaceous animals, and birds ranked before them, 
gave a head, noſtrils, and ears fituated within the head. 
But, the following charaQteriſtics diſtinguiſh this claſs 
rom the three preceeding orders: 1. They have only 
ne ventricle in the heart: 2. Their blood is almoſt cold: 
They reſpire only after long intervals: 4. They are 
riparous, and conſequently without teats. The laſt 
f theſe charaQteriſtics is common to them with the four 
lowing orders of animals. Laſtly, no other animals 
ut they, have four feet without hair. 

M. Daubenton obſerves, that the differences among 
Wc various genera belonging to this order are fo conſi- 
rable, as to render it impoſſible to communicate any 
neral notions common to them all. Of this he treats 
| the hiſtory of each particular genus, under the words, 
noiſes, lizards, toads, frogs, in the ſecond volume of 
pinie Natural Hiſtory of Animals, which forms a part of 
lied e £ncyclopedie Methodigue. 

ich The clafification and the characteriſtics which that 
lebrated naturaliſt has given of the order of oviparous 
ere Wadrupeds, is one of the moſt complete and the beſt 
nal K 3 executed 
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executed parts of the natural hiſtory of animals: zuuu porn 

have, therefore, formed into a table, all M. Dauben laſtl, 

ton's diviſions, from claſſes to ſpecies, as the numberg as ir 

the ſpecies is not above 100.--(See Table IV.) Sinceth T 

| publication of M. Daubenton's work, the Count de 

Cepede has publiſhed a very complete and acqm dy, 1 

work on oviparous quadrupeds, in which he exhibit; hind 

peculiar method of arrangement. This method is lj = 

- down in the fifth table, which is extracted from M. eee 

la Cepede's work. 80 
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| Of Serpents. It 

9 after 

; | | SERPENTS form the fifth order in M. Daubenta * 
| 4 diviſion of animals. Theſe are ſufficiently diſtinguil * 
| ed, by having their bodies covered with ſcales, and“ = 

[ N ing without feet or fins. They have a head, noftn py f 

ears within the head, only one ventricle in the hea of | 

| and their blood is almoſt cold: they reſpire only al E 

long intervals, and produce eggs like oviparous quad utes 1 

Z n the ſyſ 

| peds. Serpents have neither neck nor ſhoulders, I alben! 

, a ſcales with which they are covered, are of three lort 3 

| { They are either rhomboidal, and riſing over each oth q 4 

i i like tiles, to which form and diſpoſition, Linnæus g1 3 

| þ the name of /quammse ; or elſe of an oblong ſquare for {ja 

| and diſpoſed one beſide another,—and theſe Linn 

_ calls /cuta or plates;—-when very ſmall, and ſtill of! EY 
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frm, they are denominated /eutelia or ſmall plates: Or 


J laſtly, they form rings round the body of the ſerpent, 
= E in the amphiſbæna. | 

Though ſerpents be without feet, yet they often 
* move nimbly enough, by fixing the fore · part of the bo- 
q dy, raiſing the middle, and then bringing forward the 
ns hinder part; they reſt on the tail, and ſpring to a diſ- 


tance to attack their prey. They change their ſkin 
once or twice a year. 

Some ſerpents are venomous. Of 131 ſpecies of 
which Linnæus takes notice, 23 are by that naturaliſt 
reckoned dangerous. All of theſe animals whoſe bite is 
dangerous, have, on each fide of the upper jaw, a tooth 
conſiderably larger than their other teeth ; at the root 
of which is a cell filled with a peculiar fluid, which they 
pour into the wound through a groove 1n the tooth. 

It cannot now be conſidered as a matter of doubt, 
after the teſtimony of ſo many reſpectable authorities, 
that there are ſpecies of ſerpents of a very extraordinary 
ze. M. Adanſon, from a number of very accurate 
facts, fixes the ſize of the largeſt ſerpents, at forty or 
fifty feet in length, and a foot and an half in thickneſs. 

Ok all naturaliſts, M. Laurenti has entered the moſt 
minutely into the claſſification of ſerpents. He diſtri- 
butes them into 17 genera, But M. Daubenton rejects 
the ſyſtem of this naturaliſt, becauſe it is ſo exceedingly 
Lilicult to recogniſe the diſtinctive characters; adopting 
in preference to it, that of Linnzus.—The ſixth table, 
at the end of this volume, contains the diviſions and 
claraRteriſtics of ſerpents, from genera, to no fewer 
nan one hundered and twenty-ſeven ſpecies which 
ir been enumerated by M. Daubenton, 
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ARTICLE Iv. 


Of Fiſhes. Ichrhrorodv. 


hack 

Fisnxs are a very different ſort of animals from tho Horta 
which we have hitherto been conſidering: the ſtrudur he c 
of their internal organs is altogether peculiar, as will hum! 
ſhewn in our abſtract of phyſiology. They differ fron Th 
other animals, in haying, inſtead of feet, fins which en. head, 
able them to move in water,—and in reſpiring water ran 
inſtead of air. It is much more difficult to gain «Which 
knowledge of fiſhes, than of other animals; and ens: 
cordingly, the natural hiſtory of fiſhes is very imperfes. Hills, 
In order to underſtand the methodical diviſion of thek With t. 
animals, which we are about to propoſe from Arted,W"ich 
Linnzus, and M. Gouan, it will be neceſſary for eins t 
reader to take a haſty view of the anatomy of the eenital 
rior parts of their bodies. The bodies of fiſhes may he int. 
divided into three parts: the head, the trunk of een: — 
body, and the fins. nd of 
The heads of theſe animals are of various forms - The 
Either horizontally or laterally flattened, or round Herted e 
either naked or ſcaly : ſmooth, or overſpread with aſ d terr 
rities, tubercles, &c.— The lips have been obſerved u the fi 
be either fleſhy or bony, with appendices or barbeis Di 


ſoft, and very moveable : the teeth are fixed, eitbe d ſeen 
to the jaws, the palate, the tongue, or the gullet I vhicl 
their eyes are two in number, motionleſs, and withoulWiiingui 
eye - ids the channels of their noſtrils are double ol 

bold 


both fides : they have an opening at the gills or bron- 
chi: they are provided with bones, either round, tri- 
angular, or ſquare, to ſhut this opening: the bronchial 
membrane is placed under theſe, and ſupported by ſe- 
eral other bones, in the form of a bow, the number of 
nich varies from two to ten. This membrane folds 
back on the bones above it; and it is an object of im- 
zortance to examine the varieties of its ſtructure, —as 
he _—_ of genera are often taken from the 
zumber or form of the radii. 

The form of the trunk varies, as well as that of the 
head, It is either round, or globular, or oblong, or flat, 
r angular. In it are to be obſerved the lateral lines, 
hich ſeem to divide each fide of the body into two 
arts:—The thorax, ſituated immediately below the 


fea ill,, at the upper extremity of the trunk, and filled 
hel With the heart and bronchiz :—the belly, the ſides of 
ted, WW ich extend from the head to the tail, and which con- 
the Wins the ſtomach, the liver, the air-bladder, and the 


enital organs :—the orifice of the anus, common to 
be inteſtines, the bladder, and the organs of genera- 
jon :—and laſtly, the tail, which terminates the trunk, 
nd of which the form and fize are various, 

The fins, pinnæ natatoriæ, conſiſt of membranes, ſup- 
orted on ſmall radi, of which, ſome are hard and bony, 


nd terminate in a thorny point, - which has procured 
ed u the fiſhes to which it belongs, the name of acanthope 
bei from Artedi; others are flexible, ſoft, obtuſe, 
cher d ſeemingly cartilaginous, and characteriſe the fiſhes 


d which they belong, as malacopterygii. The fins are 
houlMilinguiſhed into five forts, according to their fitua- 
tions; 
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tions; dorſal, pectoral, abdominal, thoſe of the anus 
and of the tail. 

The dorſal fin maintains the fiſh in equilibrium 
It is diverſified by ſituation, figure, number, prop, 
tion, &c. 

The fins of the thorax are ſituated at the opening q 
the gills: they are two in number : they ſerve the py; 
poſe of arms, and ſometimes even of wings"; they diff 
in ſituation, extent, figure, &c. 

The fins of the belly are more particularly worth 
of notice; for, from their ſituation has the celebratef 
Linnæus taken his diſtinctive characteriſtics in claſig 
fiſhes. Theſe fins are ſituated on the lower part of th 
body, above the anus, and always lower and near 
each other than the pectoral fins. They are ſometima 
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wanting; and as Linnaeus compares them to feet, | 4 
calls ſuch fiſhes as want theſe fins apodes. Mot fiſh 10 
however, are poſſeſſed of them; but they are not i . 
ways inſerted at the ſame place. When they ate! enga 
tuated either before or immediately under the openuy "7 
of the gills and the pectoral fins, both they and tit rem 
fiſhes to which they belong, are called jugular. Wha 3 
fixed to the thorax, and behind the opening of the gl Varian 
they are called thoracic: And, in Linnæus's ye 1. 
fillies of this ſtructure are diſcriminated by the {an rery | 
name. Laftly, when placed under the belly, a "We 
nearer the anus than the pectoral fins, they are call 41 
abdominal, and, in like manner as before, commit "oP 
cate their name to the order of fiſhes which have thet . PE 
in this ſituation. | Whic ; 

The fin of the anus is an odd one: it occupies, eic . 


in u hole or in part, the region between the anus il 
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the tail. It is liable to varieties of form, number, and 
ine. Yet, none but the golden-fiſh of China, are known 
to have two of theſe fins. 

The tail fin is diſpoſed vertically'at the extremity of 
the hody, and terminates the tail. The fiſh uſes it as a 
go :24det, moving it, ſo as to change the direction in which 
pur it ſyrims, at pleaſure. It is likewiſe ſubject to ſome va- 
1 rieties in its form, its adherence or connexions, its ex- 
tent, &c. | 

After this account of the anatomy of the exterior 
parts of fiſhes, we may paſs to the ſyſtematic diviſions 
in which naturaliſts have arranged them. Before Arte- 
di, no naturaliſt had attempted a ſyſtematic arrangement 
of fiſhes ; although claſſifications of the other animals 
had been already formed, This philoſopher was the firſt 
who offered to the world, a ſyſtem of ichthyology form- 
ed on the nature of the fins, as hard or ſoft, pointed or 
obtuſe, and on the form of the pills. He afterwards 
engaged in a deſign to extend the diviſions by character- 
iſtics taken from other parts; but was prevented by a 
premature death, from accompliſhing his deſign. Lin- 
pzeus contrived to form a ſyſtem of ichthyology, on the 
variations of the poſition of the fins of the belly: And 
N. Gouan, a celebrated profeſſor of Montpellier, has 
rery happily combined the two ſyſtems of Artedi and 
Linnæus. This naturalift divides fiſhes firſt into thoſe 
whole gills are perfect, — that is to ſay, conſiſt of an 


Herculum, and a bronchial membrane regularly orga- 
nized; and thoſe whoſe gills are imperfect, — that is, 
* want either the operculum, or the bronchial mem- 
brane, or both. The firſt mentioned, are thoſe diſtin- 
guiſhed by the form of their fins, —In fact, theſe parts 

a conſiſt 
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conſiſt either of hard, pointed bones, or of ſoft, ani 
Theſe diſtinctions eſſa. 
1. The acanthop. 
and, 3. The bron. 
In each of theſe claſſes, the belly-fing being 
either wanting, or placed on the neck, on the thoru 
or on the belly; M. Gouan therefore divides each 
claſs into four orders : apodes, Jugular, thoracic, an 


ſeemingly cartilaginous radu. 
bliſh three different claſſes of fiſhes : 
terygii; 2. The malacopterygu : 
chioſteg1. 


abdominal. 


The diſtinctive characters of the genera, under thek 
diviſions, are taken from the form of the body, the heal 
the mouth, the bronchial membrane, and more eſpe. 
cially the number of the radii which ſupport that men. 


brane.— ee Table VII. 


ARTICLE VII. 


Of Inſefts., EnTomMoLocr. 


INSECTS are diſtinguiſhed by the form of their body 
which ſeems to be divided into rings; and by two mo 


able horns on the fore part of the head, called antenne 
Inſects form one of the moſt numerous claſſes of animal 
on account, no doubt, of their diminutive ſize ; fort 
has been obſerved that the ſmaller animals are, ſo mud 
the more numerous are they. The hiftory of theſe an 
mals is one of the moſt agreeable and amuſing branche 


of natural hiſtory ; perhaps, too, not the leaſt uſeful 
fot, 
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fot, in proſecuting it, many diſcoveries may be made, 
beneficial both to medicine and the arts. 

Inſects, in their manners, form, habitation, &c. dif. 
play in miniature, almoſt the whole ceconomy and cha- 
rateriſtics of other animals. Some inſeQs walk like 
quadrupeds ; others fly like birds; ſome ſwim, and live 
in water, like fiſhes ; and laſtly ſome leap and trail a- 
long, like certain reptiles. This analogy might be eyen 
traced much farther, by examining, particularly, the 
ſtructure of their extremities, mouth, aud interior or- 


gans, &c. 


Inſects, conſidered as to external appearance, con- 
ft of three parts: an head, a corſelet, or breaſt, and a 
belly. 

The form, ſize, and poſition of the head are various. 
It is ſometimes very large in proportion to the bulk of 
the inſect, and ſometimes very ſmall: it is either round, 
r ſquare, or oblong; either ſmooth, or overſpread with 
mall holes, or tuberculated, or covered with hair in 
certain places. On it are obſerved, 1. The antennæ, 
placed near the eyes, and confiſting of ſeveral different, 
articulated, moveable pieces, like a thread, terminating 
ther in a point, or in a knob: the form of the antennæ 
5 to be always carefully obſerved ; for it affords by its 
arieties, generic charaQeriſtics: 2. The eyes which 


are of two forts, either with facets, or in a fort of net- 


ork, ſmooth and ſmall: theſe organs are fometimes 
ery large, and ſometimes ſmall ; their number varies: 


lome inſets have only one eye, and are diſtinguiſhed 
as monocular ; others, ſuch as the ſpider, have two, 
ve, or even eight: 3. The mouth, which conſiſts ei- 


ber of ſhort corneous jaws, placed laterally, and move- 
1 able 
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tween the head and the belly. It is ſometimes round 


the belly; ſometimes it is joined to that part by a thread, 
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able towards the ſides; or of a proboſcis, either longy 
or ſhorter, dilated or ſpiral, &c.; or of a ſimple gap q 
orifice, &c. This part is often armed with ſmall moye. 
able appendices, denominated antennulz or barhel 
and either two or four in number. | 

The corſelet is the breaſt of the inſect, placed be. 


ſometimes triangular, cylindrical, broad, and narroy, 
&c. It is to be conſidered as a ſort of cube conſiſting 
of ſix ſides; and its form is ſometimes regularly cubic, 
The front, or anterior extremity, is hollowed for the n. 
ception of the head, In flies, for inſtance, the jundia 
of the head to the body, at this part, is ſometimes form, 
ed merely by a thread. The poſterior extremity, again 
is commonly round, and articulated with the firf ring 


The upper facet is ſometimes flat and ſmooth, ſometing 
round, prominent, bearing appendices, tuberculated 
and terminating in a jutting border: This forms what 
is called the bordered corlelet, thorax marginatus. — I 
wings are faſtened to the poſterior part of this facet. | 
is well known, that moſt inſects are provided with wing 
but that their wings differ amazingly from each other 
It may be of conſequence, briefly to conſider thele d 
verfities of the ſtruQure of the wings of inſects; as u 
turaliſts have eſtabliſhed on them the leading diviſion 
of their claſſifications of theſe animals, 

The wings of ipſeRs are either two or four in num 
ber. Infe&s having two tranſparent wings, ſuch as the 
fly, the gnat, &c. have always, towards the part when 
the wing joins the body, and under it, a ſmall filamen 


terminating in a round button, called the balance; als 
covert 
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covered with a concave, membranous appendage, called 
the bowl. In many inſects, theſe two wings are very 
frong, twiſted and plaited under hard, corneous, move- 
able ſheaths, called elytra.— Theſe ſheaths are of va- 
nous forms: ſome of them cover the whole belly; o- 
thers are cut tranſverſely, and cover only a part of the 
belly: ſome of them are hard; others ſoft: moſt of 
© them have, near the place of their juncture, a ſmall tri. 
angular piece ſoldered to the corſelet, which is called 
ſcutellum; others want this ſmall piece. Laſtly, a num- 
ber of inſets with ſheaths, have the elytra ſoldered ſo 
as to form ſeemingly but one piece, and motionleſs. 

The wings are often four in number; they are then 
either membranous and tranfparent, as in the dragon- 
fly, the waſp, &c, or apparently ſprinkled with a co- 
loured duſt, which, when viewed through the micro- 
ſcope, proves to be ſcales riſing one over another, on the 
wing, as tiles on the roof of a houſe, imbricatim. 

The lower part of the corſelet is irregular in its form; 
it conſiſts of ſeveral pieces glued one over another, and 
bears a part of the legs.— The number of the legs va- 
ries: Many inſets have fix legs; and others, ſuch as 
the ſpider, have eight legs: ſome, again, have ten, like 
crabs; and laſtly, there are ſome which have a ftill 
greater number. Wood-lice are obſerved to have ſix- 


1ho teen; and ſome ſpecies of the ſcolopendra have from 
ſeventy to one hundred and twenty on each fide, Ac- 
nung cording to M. Geoffroy, the legs of thoſe inſets which 
a5 "BY have only fix or eight, are fixed to the corſelet ; but 
"4 luch as poſſeſs a greater number, have a part of them 
ume inlerted in the rings of the belly. 
; Afi 
The 
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The leg of an inſect conſiſt always of three parts: and 
the thigh— the part next the body, the leg, and ty dep 
tarſus. Beſide theſe there is often an intermedia 1 
piece between the body and the thigh. The tarſus con * 
ſiſts of ſeveral pieces or rings articulated one with ang. fron 
ther: the number of theſe rings varies from two to fir, WM cre 
There are even ſome inſects which have the tarſus lay. om 
er in the fore, than in the hinder legs; which eſa pelo 
bliſhes an analogy between the ſtructure cf theſe mi but 
animals and that of many quadrupeds, which hay ſubj 
more toes on the fore than on the hinder feet. Lich 
Geoffroy, as we ſhall afterwards ſee, has aſſumed a . wo 


of this character for the baſis of his ſyſtematic diviſion d 
inſets. The tarſus is terminated by two, four, or f 
ſmall claws, and has generally, on the under fide, ſen 
ral ſmall bruſhes, or ſpongy clues, which enable the ore: 
ſect to adhere even to the moſt poliſhed bodies, ſuchuMillhiins 
ice, &c. 

On each ſide of the corſelet, there are obſerved, ont 
or two oblong, oval apertures, called ſtigmata, by wid 
the inſect reſpires. 

The third part of the body of an inſect, is the bell; 
It generally conſiſts of corneous rings, or half- rings, es 
chaſed in one another. Sometimes, no ſuch rings at 
obſeryed, but the belly appears to conſiſt all of one 
piece. Female inſets have uſually larger bellies that 
the male. At the extremity of the belly are the pan 
of generation : On the ſides, each ring but the two low 


eſt, is perforated with a ſtigma, At the lower part d 
the belly, too, many inſects bear their ſtings ; of white th 
tome are ſharp-pointed, others ſerrated, and others i: Q; wi 
an auger form. —They ule them as weapons of defence 5; wi 
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and as inſtruments for forming cells in which they may 
depoſite their eggs. 


—which, more than any thing elſe, diflinguiſhes them 
from moſt other animals,—is, their paſſing through dif. 
ferent ſtates by a ſort of metamorphoſis, before they be- 
come perfect inſets. Some inſets, —almoſt all thoſe 
belonging to the claſs of aptera, ſuffer no ſuch changes; 
but by far the greateſt number of theſe animals are 
ſubject to them. The inſect is not of the ſame form 
with its parent, when it iſſues from the egg; it is then 
z worm, either with or without legs; and, in this ſtate, 
theſe animals exhibit great diverſities in the head and 
he rings. In this firſt ſtate, the inſect receives the 
ame of larva under this maſk, it eats, grows bigger, 
moves, and changes its ſkin ſeveral times. When it at. 
ains its full ſize, it changes its ſkin for the laſt time; 
ind is now no longer a worm or larva, but in a totally dif- 
erent form; in which it is known by the names, nym- 
ba, chry/alis, aurelia. 

M. Geoffroy diſtinguiſhes nymphe into four different 
pecies.— The firſt bears no reſemblance to an animal.— 
nly a few rings are obſerved on its under part; and 
dove, only fome very imperfect marks of antennæ, legs, 
nd wings. The ſkin of this ſpecies of nymphæ is hard 
nd cartilaginous ; and only ſome of its rings are move- 
ble. Such are the nymphæ of butterflies, &c. 

The ſecond ſpecies of chryſalis exhibits the parts of 
he perfect animal, wrapped in a very thin ſoft ſæin.— 
ke that of the former ſpecies, it is immoveable. In- 
ners eds with caſes, inſets with four naked wings, and in- 
tenets wirh two, paſs through this ſtate. 
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The third ſpecies diſplays the parts fairly unfoldeq, 
very conſpicuous and moveable.—Such are the chry{, 
lides of gnats, and inſeQs which, in the firſt ſtates, pal 
their lite under water, 

Laſtly, the fourth ſpecies conſiſts of thoſe which, ig 
the form of the body, their legs and antennæ, reſemh| 


half 
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the perfect inſet, Theſe nymph walk and eat: th 15 
only difference between them and perfect inſet, i 3 
that they want wings, and are incapable of generation, - 
— The nymphæ of the dragon-fly, the bug, the gu 11 
hopper, and the cricket, are of this ſort. | A 
Inſects, like other animals, were not diſcriminated hy 
ancient naturaliſts, otherwiſe than by the ſituations i ap 
which they inhabited. Before Linnæus, no philoſopta|... 
had attempted a ſyſtematic arrangement of them, i nich 
which they might be diſtinguiſhed by certain cham vide 
ters.— The firſt claſſification of inſects was formed hy ben 
that naturaliſt, After him, M. Geoffroy attemptel ., 4 
more accurate claſſification of them,—His diviſion of i The 
ſeQs into ſections and genera, is a maſter-piece of pred bs 6 
ſion and perſpicuity : It is this naturaliſt's ſyſtem wa. 
we have adopted. M. Fabricius has fince attempted i F 
diviſion of inſets, by the form of the jaws, Lan! 
M. Geoffroy divides inſects into fix ſections, accordin i, + 
to the number, the ſtructure, or the want of the wing ſe 2 
The firſt ſection contains coleoptera, or thoſe inſea. - 1 
which have their wings covered with caſes, The ſhed i 
mouth is formed by two lateral and corneous jaws, ant | Tu 
is the ſecond general characteriſtic of this ſection. MA 
May-bug diſplays theſe two characteriſtics. Geof 
The ſecond ſection comprehends the hemiptera, who. -, 71 


upper wings are either ſumewhat thick and coloured, 
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half hard and opaque; but in this ſection, the wings do 
not afford ſo certain and conſpicuous a characteriſtic as 
the mouth. The mouth is a long, acute trunk, folded 
Jown between the legs. To this ſection belong the 
wood-bug, and the balm-cricket, 

The third ſection conſiſts of tetrapterous inſets with 
realy wings, whoſe four wings are coloured by a ſcaly 
aſt, which have a trunk, ſometimes longer, ſometimes 
Whorter, frequently ſpiral ; as, for inſtance, the butter- 
ly, Linnæus calls theſe inſeQs lepidoptera. 

Tze fourth ſection conſiſts of tetrapterous inſets havs 
1 naked wings. Their four wings are membranous: they 
ave hard jaws.—Such is the waſp. Linnæus has di- 
ded theſe inſets into two orders: The neuroptera, 
hich have no ſting on the anus, and have their wings 
vided by nerves; and the hymenoptera, which have a 
ing at the anus, and have membranous wings, but no 
ry diſcernible nerves in them, 

The fifth ſection conſiſts of dipterous inſects, or inſets 
th two wings. Their mouth is generally of a trunk« 
m; and, at the root of the wing, they have poiſers 
th knobs at the extremity, ſerving to balance them. 
Lally, in the ſixth and laſt ſeQion, are ranked the 
tera, inſects deſtitute of wings, fach as the ſpider, the 
iſe, &c. 

Beſide theſe primary diviſions, M. Geoffroy has eſta- 
ſhed ſome others, to aſſiſt the collector of inſects. 
te Table VIII. 

Although ſeveral celebrated naturaliſts have, ſince 
Geoffroy, turned their attention on the hiſtory of 
ts; and although M. Fabricius has publiſhed a new 
em of the claſſification of inſects, in which the cha- 
L 2 racteriſties 
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raQteriſtics are taken from the organs with which they 
receive their food; yet I have preferred M. Geoffroy 
ſyſtem, which, as it contains fewer genera and ſpecig 
is far from being ſo complicated and perplexing as tha 
of M. Fabricius. 


ARTICLE VIII. 


Of Worms. HELMINTHOLOGY. 


Won us are ſoft animals, very different in form fra 
inſets, with which they have been, by many natun 
liſts, confounded, and far from being ſo perfectly orgs 
nized. They have, properly ſpeaking, no bones 
the conformation of their members does not reſemhl 
that of inſeQs, nor are they liable to paſs through di 
ferent ſtates. Few of them are known to have organ 
for generation: Moſt of them have no head, regulary 
formed; and they are all diſtinguiſhed by the want d 
feet and ſcales. 

The claſs of worms is the moſt numerous, and thx 
leaſt known of all the claſſes of animals. There are ten 
organized bodies, either dead or living, in which wom 
are not found. Moſt naturaliſts have arranged wort 
and polypi under one claſs. They might perhaps h 


de ſame 
ction n 


better ſeparated ; as they are widely different in reſpet 34 
to. their interior flructure and habits, Moſt worms ba. 5 
a heart and blood-veſſels; but no ſuch organs han 3 
been obſerved in poly pi. * 


The 
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The worms on which our attention is at preſent en- 
aged, are to be carefully diſtinguiſhed from the laryz 
Pr inſets, which have likewiſe received the name of 
orms on account of their form. Their head has jaws; 
Wheir legs are more or leſs numerous, but generally a- 
out fix ; and theſe parts afford characteriſtics by which 
Whey may be diſtinguiſhed. 

Worms are very much diſpoſed to motion ; moſt of 
hem are fond of moiſture, and ſeek after it. In ſome, 
Ine form of the head is not very perfect; and they are 
noſtly hermaphrodites. Such as have heads, have upon 
em two moveable horns, which they can draw in- 
ards, and which are called zentacula. It appears, that 
Imoſt all worms, when mutilated, reproduce the parts 
hich they loſe. This ſhews their organization to be 
ry ſimple; and in this particular they reſemble po- 
pi. 
This claſs of animals may be divided into four ſec- 
ons: The firſt containing naked worms, the organi- 
tion of which is beſt known, and which, in this pro- 
rty nearly reſemble other animals. In the ſecond 
ction, we may arrange worms with a teſtaceous cover- 
z,—ſhell-worms, The organization of theſe is not ſo 
ell known as that of the former claſs; but M. Adan- 
n's reſearches have ſhewn their ſtructure to be nearly 
e ſame with the ſtructure of naked worms, The third 
ction may comprehend worms having a cruſtaceous co- 
ing. Of theſe, the organization is leſs known than 
at of either of the two preceding ſections; nothing but 
eit external form, and the ſtructure of their mouth ha- 
Ng been yet examined. The polypi belong to the fourth 
cion. Many naturaliſts have already employed them- 
L 3 ſelyes 
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ſelves on the ſyſtematic diviſions of theſe different ſee, 
tions. In the diviſion in the eighth table, we have (|. 
lowed Lifter, Linnæus, Klein, Ellis, Pallas, D'Argen, 
ville. { See Table VIII.) Since that period, Y, 
Brugniere who has paid great attention to this part 
natural hiſtory, and who is intimately acquainted with 
the ſtrudure of worms, has publiſhed in the Encycloge. 
die Methodique a ſyſtem of claſſification, which we han 
thought proper to adopt and exhibit.—{ See Table N. 


SECTION 
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SECTION IL 


Of the Functiont of Animals, from Man to the Polypus. 


1 E charaQeriſtics of living organic bodies, are, as 

we have already obſerved ſeveral times, the diſ- 
ferent functions which they perform with their organs. 
Theſe we have conſidered in vegetables; and, the or- 
der which we have obſerved, requires us to conſider 
them alſo 1n animals, 

The department of medicine to which it belongs to 
examine the functions of animals, is Phyſiology. This 
valuable ſcience ſhould not be confined to man; it 
ought to be extended to all animals: And in this light 
are we going to take a haſty view of it at preſent. 

The functions of animals may be reduced to the fol- 
bowing : 


1. Circulation, 
2. Secretion, 
3. Reſpiration, 
4. Digeſtion, 
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5, Nutrition. 

6. Generation. 

7. Irritability. 
F 8. Senſibility. 


Theſe different functions belong to man, quadruped, 
cetaceous animals, birds, oviparous quadrupeds, ſerpent, 
fiſhes, inſets. Worms and polypi are not capable of 
them all; and the other claſſes diſplay them ii different 
degrees. | 


ARTICLE I. 


Of Circulation. 


CIRCULATION is one of the firſt functions of animals; 
it is the function by which life is maintained: when 
it ceaſes, the animal immediately dies : the organs 
employed in it are the heart, the arteries, and the 
veins. 

The heart is a conical muſcle, with two cavities in it 
: bottom, which are called ventricles. Beſide theſe are f. 
tuate two'ſmaller bags called auricles. Out of the left ven. M. ab! 
tricle,. there proceeds a large artery, which is called the 
aorta, and diſtributes the blood through the whole bo- 
dy. Another artery, equally large, likewiſe proceed: 
from the right ventricle : this is called the pulmonaty 
artery, becauſe it ſpreads, in ramifications, through tie 
lungs, The right auricle receives the blood as it te. 
turns 
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urns from its circulation through the whole body, by 
he two venæ cave. This fluid paſſes from the right 
aricle into the right ventricle, From the right ventri- 
le, it iſſues into the lungs, through the pulmonary ar- 
err. Through the pulmonary veins, it proceeds into 
he left auricle : it paſſes thence into the left ventricle ; 
ad from the left ventricle, by the aorta, through the 
hole body. | 

This motion, which proceeds in this manner in the 
uman body, forms two forts of circulation ;—circula- 
jon through the whole body, and the circulation in the 
ngs. The latter was known before the former. The 
eneral circulation was diſcovered by Harvey, an —_ 
ſh phyfician, 

In quadrupeds, cetaceous animals, and birds, this func- 
on 1s carried on preciſely in the ſame way as in man. 

W fiſhes, the heart has only one ventricle ; and, in them, 

he lungs, or gills, do not receive the blood through a 
articular cavity in the heart. In reptiles, this function 
performed in the ſame way as in fiſhes. In inſects 
nd worms, the heart conſiſts of a ſeries of knots, which 
ontract, one after another: their veſſels are very ſmall, 
nd their blood cold and colourleſs. Poly pi have nei- 
er a heart nor blood- veſſels: In them, this function is 
arried on in a more imperfect manner than even in ve. 
etables. 


ARTICLE 


<a Sa. 


" - *Jlated by the ſame laws as in the human ſpecies; u 


Tye * Secretion, 


WIC 
be | 
ARTICLE 
Of Secretion. 


* 


SrcxRTIox is a function by which there are ſepa, 
ted from the blood, in different organs, juices defigny 
for particular purpoſes, ſuch as the bile in the ling 
&c, This function is one of the moſt general amy 
animals: it takes place through all the claſſes ; but w 
cannot deſcribe it as it is performed in them all, vid 
out running into too tedious a detail of particula 
We ſhall only obſerve, therefore, that, in all animals 


which a real circulation is carried on, ſecretion is rep 


appears to take place even in moſt of thoſe animi 
which have no heart. Beſide that analogy which mul 
neceſſarily ſubſiſt between man and ſuch animals as at 
poſſeſſcd of the ſame organs, in reſpect to the fundin 


of which we are now ſpeaking ; almoſt every differaſ 
claſs of animals has peculiar ſecretions which are not 0b hale 
ſervable in the human ſpecies :—ſuch are the ſecretion = 
of muik and civet, among quadrupeds; of the white. be bl 
the whale, and ambergriſe, among cetaceous animak; per 
of the oily juice with which birds dreſs their feathen; * dro, 
of the virulent humour of the viper; of the glutino much 
fluid of the ſcales of fiſhes ; of the acid and acrid juic MN | 
of the bupreſtes, ſtaphylini, ants, and waſps, among it oy 


{cs ; of the viſcid mucilage of ſnails ; of the colouril 
juice 
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ices of purple; and of many others, which come to 
be taken notice of under the natural hiſtory of the dif. 
rent ſpecies of animals. 


ARTICLE II. 


epa. 
ſignel 
liver 


Of Reſpiration. 


| RESPIRATION, confidered as it takes place in all 


Among 

* wimals in general, is a function which brings the 
ud into contact with the fluid in which they live. 
cu this purpoſe, man and quadrupeds are poſſeſſed of 


n organ called the /ungs.—lt is a collection of hollow 
eficles, which are nothing more but ramifications of a 
nembranous and cartilaginous duct, called the trachea 
teria, and of the blood-veſſels, which, with their ra- 
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* WW ifications, form a great many areolz on the ſurface of 
ww ke bronchial veſicles. Theſe veſicles and veſſels are 
adi upported by a looſe and ſpongy cellular texture, which 
ere the parenchyma of the lungs. The air, when 


haled, diſtends theſe veſicles. The oxigene of the 
tmoſphere combines with the carbone diſengaged from 
he blood, and thus forms carbonic acid, which, toge- 
der with gas azote, is exhaled. A certain quantity of 
ydrogene is likewiſe diſengaged from the venous blood, 
ich by its union with the oxigene cf the atmoſphere, 
rms the water that is exhaled with the air. Another 
tion of water proceeding directly from the pulmona- 
f tranſpiration, is diſſolved in the air that is expired. 
Caloric 
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Caloric being ſeparated from the vital air, unites with thþ 
blood and reſtores it to the temperature of 93 or 94 de. 


grees. Thus, the uſe of this function appears to be the I 
formation of the blood, and the production of its tempe, The 
rature ; while it ſerves at the ſame time, to carry off ſom Man 
ſuperfluous principles with which this is loaded, by the ers 
addition of the chyle and the changes which it under her 
goes in the courſe of the circulation, the 
In cetaceous animals, this function is performed in dent 
the ſame manner: Only, as in theſe animals there zal; 
direct communication between the two auricles, they men 
are capable of remaining for ſome time without reſpin. atec 
tion. N ho 
In birds, reſpiration is performed much in the m hl 
way as in the above-mentioned animals; but its influ. me 
ence extends much more through the body. Anatomilh an 
have diſcovered, in the belly of birds, ſpongy veſiculn pire 
organs, which communicate with their lungs; and e 
lungs again extend to the bones of the wings,—whic en 
are hollow, without marrow, —by a duct which rift or « 
from the upper part of the breaſt, and opens into the 2 
upper and inflated part of the os hamerus. This nodl: lul 
diſcovery, which was made by M. Camper, ſhews, 3 
that the air paſſes from the lungs of birds into the boni e 
of their wings. And this fluid being rarefied by tht we 
heat of the body, renders them very light, and contr- ach x 
butes greatly to their flying. * 
The extent of the pulmonary organ likewiſe 20. _ 
counts for the temperature of the blood being higher in Piel 
birds than in man, in quadrupeds or in the cetaceous 4 . 
onds. 


claſs, The ſame cauſe ought likewiſe to produce pat- 


ticular modifications of the nature of this fluid, upo! 
which 


ect. 
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which depend thoſe differences that are found in their 
geſn and in all their ſolids, 
Fiſhes have, inſtead of lungs, gills. or bronchiæ. 


h the 
1 de. 


th 
* Theſe organs conſiſt of membranous fringes, diſpoſed on 
ſome an arcuated bone, and full of blood-veſſels. Water en- 


ters by the mouth, paſſes among the fringes, ſeparating 
hem from one another, preſſes upon, and agitates 
he blood, and paſſes out by two lateral apertures 
dehind the head, on which are two moveable oſſeous 
ralves, called opercula, ſupported by the bronchial 
membrane. Duverney imagined that the gills ſepa- 
ed the air contained in the water. M. Vicq d'Azir, 
o has employed himſelf a good deal on the anatomy 
ff fiſhes, is of opinion, that, in their gills, water acts the 
ame part which air acts in the lungs of other animals. 
Dne thing certain is, that, as theſe animals do not re- 
pire air, or produce from it carbonic acid, their blood 
not of the ſame degree of heat which that elaſtic fluid 
ommunicates to the blood of animals which reſpire it: 
or does it appear to be of the ſame nature with the 
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„ blood in man, quadrupeds, birds. 

noble Inſects are deſtitute of lungs. They have two ducts, 
nem tracheze extending along the back, with which, on 
* ach fide, a number of other ſmaller ducts communi- 


ate; and theſe terminate, one on the outer fide of 
ach ring, by ſmall orifices, called ſigmata. The ſtig- 
nata rather appear to be deſigned for the expiration of 
particular elaſtic fluid; for inſects do not die imme- 


y the 
"ntrl- 


e a0: ; | 
Jer in lately in vacuo; but when the ſtigmata are cloſed up, 
ceout hey are thrown into convulſions, and die in a few ſe- 


onds, The organization of worms is ſtill more imper- 
eck. Polypi are not known to reſpire at all: in this 
function, 


> paſ- 
upon 
which 
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function, therefore, they are more imperfect than vege. 


tables, in which tracheæ have been found. 


ARTICLE IV. 


Of Digeſtion. 


D1cxsT1oN is the ſeparation of the nutritious matte 
contained in food, —and its abſorption by certain yeſ 
ſels, called lactealt. It takes place in a canal running 
between the mouth and the anus, which, in the human 
body, is dilated towards the upper part of the abdv 
men. The part dilated, is called the fomach, or yen. 
tricle. The alimentary canal then becomes narrower! 
It is twiſted in different directions, and takes the nam 
of intaſtina. This long tube, conſiſting of muſcles and 
membranes, is intended to detain the aliments till al 
the nutritious matter be extracted from them. Ther 
are allo other glandular organs ſituated near the 6. 
mach, the purpoſe of which is to prepare fluids for ſt: 
mulating the ſtomach and inteſtines, and to extract the 
nutritious part of the aliments. Theſe organs are ti: 
liver, the ſpleen, and the pancreas, The bile and the 
pancreatic juice run into the firſt inteſtine called the 
duodenum, and mix with the aliments : Before that mi- 
ture takes place, the aliments are diſſolved in the flo 
mach by the gaſtric juice. 

The ſmall inteſtines, through their whole lengti 
are perforated with the orifices of veſſels, the buſineſs d 


which is to take up the chyle. Theſe veſſels convey 
| f 
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: into the lumbar receptacle, and the thoracic duct; 
ad the chylous fluid is thus diſcharged into the left ſub- 
lariar vein ; where it mixes with the blood, —Such are 
he mechaniſm and the phenomena of digeſtion in the 
zuman body. 

Quadrupeds differ widely from one another, in the 
rm of their teeth, ſtomach, and inteſtines. Some of 
heſe animals, as for inſtance, the philodotus and the 
nt-eater, are without teeth, and eat nothing but ſoft 
liments. Others, ſuch as the tatou and the ſloth, have 
nly the molares, Some, ſuch as the elephant and the 


latter 


* 2-cow, have both the molares and the canine teeth. 
any, moſt quadrupeds have three ſorts of teeth mo- 
ba, Pres, canine, and inciſory. What is moſt ſtrikingly re- 
ven aka ble in the diverſified ſtructure of the teeth, as has 
mo en remarked by Ariſtotle, Galen, &c. is, that there 


Liſts, invariably, a relation between the number and 
pſition of the teeth, and the form of the ſtomach. 
| quadrupeds having inciſory teeth in the two jaws, 
ge horſe, the ape, the ſquirrel, the dog, the cat, &c. 
are only a membranous ventricle, like that of the hu- 
an ſpecies. Anatomiſts call theſe animals monoga/tric. 
them, the function of digeſtion is performed in the 
me vay as in the human body, —Quadrupeds having 
ciiory teeth only in the under jaw, are polyga/tric and 
mnating,—ſuch are the camel, the camelopardalis, 
e buck, the ram, the cow, the ſtag, and the kid. 
ace quadrupeds are generally biſulcar and horn- 
I; they have all four ſtomachs. The firſt is called, 
engel, the cow, the paunch: it is the largeſt, and is di- 
gels ed into other four bags. It, together with the fe- 
onrey d, which opens into the paunch by a large orifice, 
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receives the aliments,—In theſe organs, herbaceous i; 
ments are dilated, and their air rarefied : theſe ſtimuly 
the nerves, and thus produce an anti-periſtaltic motiq 
which throws them back into the œſophagus and th 
mouth, where they undergo a new comminution by th 
dentes molares; and being reduced into a ſort of fh 
Paſte, they are again ſwallowed, and, together with 
drink of the animal, conveyed into the third ftomag 
the omaſus, through a ſemi-canal extending bety 
the ceſophagus and that ventricle. Laſtly, from the; 
maſus they are conveyed into that ventricle, which, i 
calves, is called the rennet- bag, and there thorough 
digeſted. —The inteſtines of ruminating animals are 
ſo much larger than thoſe of monogaſtrie quadrupel 
The mechaniſm with which cetaceous animals are pn 
vided for this function, is exactly like that of monog 
tric quadrupeds. | 

Birds differ from one another in the ſtructure of ti 
ſtomach : in ſome, it is membranous, —in others, mi 
cular. Thoſe poſſeſſed of the former ' charaQenk 
which may be called hymenoga/tric, are carniyorou 
All birds of prey belong to this ſpecies. Their ſtomz 
contains a very powerful juice, capable even of redu 
ing bones to a ſoft ſubſtance, according to Reaumu 
experiments; their bile is likewiſe very acrid, —The! 
cond, which merit the name of myogaſtric, live ol 


upon grain: their ſtomach conſiſts of a quadrigal Not 
muſcle, covered with a hard, thick membrane, fuita latio 
for trituration. Theſe birds have likewiſe a do. 2? 
caecum, ared ; 
Fiſhes have a membranous ſtomach, of an ob lr 
imal, 


form, with a good many appendices: their inteſti 1 
eos. 


— > 


re generally ſhort, They have a liver, but no pan- 


us a 
nul reas.—Reptiles diſplay the ſame internal ſtructure: 
otion heir ſtomach is capable of an amazing diſtenſion. 


Serpents have been often ſeen to ſwallow whole ani- 


by Mals, much larger than themſelves. 

of (ol Inſects have a ſtomach and inteſtines, regularly orga- 
th Med. Swammerdam and Perrault affirm, that a par- 
mad ccular ſort of cricket has four ſtomachs z— that is, one 


unge ſtomach divided into four bags, as appears when 
Whe animal is diſſeced. The ſtomach of worms is very 
| regularly formed: they have alſo ſmall inteſtines.— 
he polypus ſeems to be nothing but ſtomach ; for it 
geſts very faſt, The ſame orifice ſerves it both for 
outh and anus. 

The digeſtive organs in all animals conſtantly furniſh 
fluid for diſſolving the aliments, and converting them 
to chyle. This function may be conſidered as a true 
nimal ſolution, 


ARTICLE V. 
Of Nutrition. 


NuTkiT1oN is the conſequence of digeſtion and cir- 
lation, As the ſolids are always ſuffering a loſs by 
e motions which they carry on, they need to be re- 
ared; and this reparation they receive from the func- 
on of nutrition, In the firſt period of the life of the 
mal, they grow larger; and the animal increaſes in 
Vol. IV. M fixes 
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fize. The cellular tiſſue is uſually conſidered ag tj 
organ of this function, and the lymph as the humoy 
from which the ſolids derive that reparation which thy 
need. It appears, however, that each organ is nouriſh 
ed with a matter peculiar to itſelf, which it ſeparate 
either from the blood or from the lymph, or from ſom 
other fluid. The muſcles, for inſtance, are nouriſh 
by a fibrous matter which they ſeparate from th 
blood: the bones extract from it a calcareous phoſphy 
ric ſalt, and a lymphatic matter; the pure lymph dig 
into plates in the cellular texture: concreſcible © 
depoſited in theſe, produces the fat. Every differen 
part of the body is nouriſhed in a way peculiar toi 
ſelf: the nutrition of each of theſe parts is truly an af 
of ſecretion. The ſyſtem of the abſorbents ſeems! 
contribute powerfully to the exerciſe of this funda 
This function is carried on in quadrupeds and cetaceny 
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animals, preciſely in the ſame way as in man: In bi. -. 
ſill in the ſame way; in fiſhes much ſlower, —and in 


therefore live very long. In general, the flower tt 
nutrition and growth, the longer is the life of the: 
mal, 

There is nothing peculiar in the manner in whit 
this function is carried on in inſets. They grow ol 
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in the form of larvæ; but not when chryſalides or pz ** 
fe inſects. Swammerdam and Malphigy have ſhe... 
that the larva contains the perfect inſect, fully forma. . fr 
under a number of ſkins ;—the caterpillar incloles it ,... 
butterfly, with its feet and wings folded. nome 

In worms and polypi, nutrition is carried on in Meat 
cellular tiſſue; and in vegetables, likewiſe, by mea .... 


of the cellular and veſicular tiſſues. 
ARTIG 
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CrntRaTtION, conſidered through the whole animal 
ppdom, is performed in many various ways. In moſt 
nera there is a diſtinction of ſexes, and copulation is 
uiſite for the production of the ſpecies ;—ſuch, for 
ance, is the law with reſpec to man, quadrupeds, 
d cetaceous animals. 

The females of quadrupeds have a matrix parted into 
o cavities, uterus bicornis, and a greater number of 
ts than the female of the human ſpecies: they are 
t ſubjet to the menſtrual flux: moſt of them pro- 
e ſeyeral yorfng at one time, and the period of their 
lation is commonly ſhorter. Several of them have 
articular membrane, for receiving the urine of the 
us: it is called allantcides. 

he manner of generation, in birds, is very different; 
e males have a very ſmall genital organ, not perfora- 
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Wa 2nd often double. In the females, the vulva is 
= ally ſituated behind the anus: they have ovaria, but 
mer 


matrix, and a duct through which the egg is con- 
ed from the ovaria into the gut: this duct is called 
vvductus, Phy ſiologiſts who have examined the 
nomena of incubation, have obſerved fome unex- 
ted facts with reſpect to the egg, both fecundared; 
not fecundated, Malphigy and Haller have made 

M 2 the 


formel 
oſes b 


in ! 
7 meal 


TIC 


— Generation. 


the moſt important of theſe diſcoveries. Haller foun 


\ 
the pullet fairly formed in eggs not fecundated, he 
Copulation does not take place among fiſhes, Mou 
female depoſites her eggs on ſand, and the male paſſa he 
over them, impregnates them with his ſeminal liqu * 
which is no doubt neceſſary for their fecundation. M eſt 
ter a certain period, theſe eggs burſt, and emit th 
young fiſhes, U 


The males of various ſpecies of oviparous quadruy 
have a double or forked organ for generation. Of f 
pents, the viper is the only viviparous ſpecies. 

Inſects alone diſplay all the varieties with reſped 
this function that are obſervable among other anima 
ſome ſpecies exhibit the diſtinction of ſexes among 
dividuals,—this, indeed, is the caſe with the great 
number: in other ſpecies, reproduction takes placet 
ther with or without copulation, —as in the vine--freit 
an inſect of this ſpecies, incloſed by itſelf in a glaſ 
duces a great number of young. M. Bonnet has fi 
eſtabliſhed the truth of this fact, by a ſeries of expe 
ments proſecuted with the utmoſt care. The gel 
organ of male inſects is concealed in the belly. Wit 
the extremity of that part of the inſect's body is get 
| preſſed, the organ appears. It is uſually accommo 
ed with two ſmall arms for holding the female. 


ſituation of this organ is very much varied: it is 0 

times on the upper part of the belly, near the break bis ſu 
as in the female of the dragon: fly, /ibellula ; at e IS 
times, it is ſituated at the extremity of the antenm Thr 
as in the male ſpider. Inſects multiply prodigioi re- exi 
and are almoſt all oviparous, excepting the We he ma 
louſe, teart, 
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Worms are androgynous : every individual poſſeſſes 
he characteriſtics of both ſexes : and copulation is 
Iouble,—as may be obſerved of the earth worm and 
Doe ſaail. 
M. Adanſon adds, that bivalvular ſhell worms are 
Jeſtitute of organs of generation, and reproduce the 
[2 pecies without copulation. Theſe worms are viviparous. 
Univalvular ſhell worms are oviparous: the young, 
hether they iſſue from an egg, or immediately from 
ee belly of the mother, have the ſhell ready-formed 
om their birth. | 

Polypi are the moſt ſingular animals with reſpect to 
generation. They produce by ſhooting off ſlips.— When 
polypus attains its full growth, it ſhoots out, as it 
ere, a {mall branch, which is ſeparated from it, and 
xes on any contiguous body ; where it continues to 
row till it have nearly gained its full ſize, Polypi, in 
ort, are produced from one another, much in the 
ame way as branches ſpread from the trunks of trees. 
We know only the more apparent phenomena of ge- 
eration, — All the ſyſtems which have been formed to 
xplain that myſterious operation of nature, are attend- 
d with inſuparable difficulties, Accounts of them may 
e found in Haller's Phyſiology, Maupertuis's Venus 
byſeque, and Buffon's Natural Hiſtory. —M. Bonnet, 
n his Reflections on organized Bodies, has ſaid more on 
bis ſubject than almoſt any other perſon. —Bufton's ſyſ- 
em is ingenious, and deſerves to be read, 
Through the whole animal kingdom, eggs ſeem to 
re-exiſt in the female, and the fecundating liquor of 
he male only communicates the firſt movement to the 
zart. The fecundating power of this fluid is ſuch, that 
M 3 when 
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when diluted with a large quantity of water, it fil) 
tains this property; as is obſervable in the frog. 


NT e 
Of Irritability. 


IRRITABILITY is a property of certain organs, cal 
muſcles, by virtue of which they contract when ad 
upon by the contact of any ſtimulus. —M. Haller! 
given a very good account of the doctrine of irritabi 
— The muſcles of man, quadrupeds, cetaceous anini 
and birds, reſemble each other. They are all equi 
red, and conſiſt of fibres united in bundles of differs 
forms, covered with 1ilver-coloured membranes cal 
_ aponeuroſes, and terminating in flat or round cords 
led tendons. 

The muſcles of fiſhes are white, and much more i 
table than ſuch as are red.—The muſcles of oyipan 
quadrupeds and ſerpents are ſtill more irritable ; and 
theſe animals the irritability remains long after the de 
of the animal. This laſt property appears to be a 


I 


mon to all cold-blooded animals; but thoſe whole buWhece( 
is hot, ſeem to loſe the irritability cf their muſcles r tub 
» becomes cold. he fc 


The muicles of inſets are within the bones, ud 
are hollow and of a corneous nature. This ſtructut le ſto 
very diſcernible in the thigh- bone of the great ę be po 
graſhopper, and alſo in the crab. 
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ul The muſcles of worms are very pale and irritable : 
Ney are even very ſtrong, —eſpecially in thoſe worms 
hich have a ponderous ſhell to move. 

Polypi are very irritable : they contract into a round 
C dint; they move their arms with amazing agility, and 
„d them very readily. Their ſtructure, however, does 
ot appear to be muſcular. | 

It is their irritability which renders animals capable 
We moving from one place to another, and performing 
Wuch motions as are neceſſary, that they may remove 
Wurtful things to a diſtance, and procure what they 
eed, The hiſtory of theſe motions is therefore refer- 
ile to the hiſtory of this function. Standing and walk- 


abi ng, leaping, flying, the pace of reptiles, and ſwimming, 
un re a combination of actions which depend on the muſ- 
ces ular contractions of animals. Were we to enter into a 


ninute detail of them, it would be neceſſary to conſider, 
n the human ſpecies, with reſpect to ſtanding,—the 
nuſcles which ſerve to extend the thigh; with reſp to 
eaping, the extremities, the form of the body, the 
ength and acuteneſs of the countenance, and the lateral 
ompreſſion of the thorax, in quadrupeds; with reſpect 
flying, —the ſtructure of the feathers, the breaſt- 
done, the pectoral muſcles, the bill, the tail, and the in- 
erior texture of the bones in birds. It would be no leſs 
ecellary to conſider the muſcular rings, and the ſcales 
rtubercles which reptiles have inſtead of feet; in fiſhes, 
ne form of the body, the ſtructure of the fins, the 
ructure of the air- bladder, and its communication with 
ne ſtomach ; in inſeRs, the ſtructure, the number, and 
he poſition of the legs, the appendices of the tarſi, the 
orm, the poſition, and the nature of the wings, and of 
M 4 thoſe 


Senfibility. 


thoſe organs which nature has given them to balang 
themſelves in the air, &c, But it is enough for wy 
preſent to have pointed out the importance of ſuch . 
ſearches, and that they are highly worthy of the atten, 
tion of the phyſiologiſt. 

Laſtly, there is another conſideration which doesny 
appear to me to have been hitherto properly attende 
to. Muſcles may be conſidered as organs of ſecreting 
intended by nature for the ſeparation of the fibrous ani 
irritable matter of which we have elſewhere (poken, 
The diſorders to which this ſort of ſecretion is liable 
ſhould be carefully obſerved by phyficians. We har 


already had occaſion to treat of this in our accountd 
the blood. 


ARTICLE VII. 
Of Senſibility. 


SENSIBILITY 18 a function, by means of which animal 
are ſuſceptible of ſenſations of pleaſure and pain, accorb 
ing to the reſpective natures of bodies in contact will 
their organs. Senſations depend on the brain, on tit 
medulla oblongata, on the the medulla ſpinalis, and 
numerous nerves which are diffuſed from theſe pam 
all over the body : without theſe organs, there could 
no ſenſibility. In order the better to explain the natus 
of this function, we may divide into three region 


thoſe organs which appear to form only one whole; 
1 which 
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-hich phy fiologiſts have called the /en/ible man. Theſe 
bree are, the brain, comprehending the cerebellum, 
ind the ſpinal marrow,—the nerves diffuſed from theſe 
arts over the body, and the ſenſitive expanſion, or di- 
ted extremity of the nerves. This extremity or expan- 
jon exhibits a great diverſity of forms in the different 


ende rgans: it is ſometimes membranous and reticular,—as 
reti n the ſtomach and the inteſtines ; ſometimes ſoft and 
us an ulpy,—a2s at the bottom of the eye, and within the la- 
oken WS yrioth of the ear. Under the ſkin, on the tongue, on 
liable de top of the glans, &c. it takes the form of papillæ; 


e han 
unt & 


Dad in other places, — as on the naſal membrane of 
chneider, it is ſpread out in long filaments, ſoft and flat. 
The hrain of the human ſpecies is larger, and better 
reanized than that of any other animal: it is the ſeat 
thought. In quadrupeds, it is much ſmaller ; but 
heir nerves are more ſenſible ; and their ſenſes, parti- 
ularly the ſenſe of ſmelling, more acute,—the organ 
f this ſenſe being very much dilated, and, as it were, 
ultiphed, by the number of the ethmoidal plates. 
he ſkin being thick, and covered with hair, is, on that 
ccount, not poſſeſſed of great ſenſibility, The taſte of 


nimue beſe animals is very delicate, 


\cconl The brain of cetaceous animals is exceedingly ſmall, 
N wil compariſon with the ſize of the body: it is encom- 
on e ecd by a thick, oily fluid: their ſenſes are obtuſe. 


The brain of birds is not of the ſame ſtructure, nor 


is, and 

e pam sit the ſame folds, convexities, and concavities with 
ould nat of the human ſpecies and quadrupeds. The beau- 
natural ſtructure of the eyes of thoſe animals; their thick 


nd cartilaginous ſclerotica ; the membrana nictitant, or 
tertor eye-lid, moved by particular muſcles ; the bulk 


of 


region 
whole; 
which 
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of the cryſtalline and vitreous ſubſtances; the bag o 
black matter, at the extremity of the optic nerve; th 
brilliant cruſt which coats the choroides ;—all theſe g 
gether, diſplay a very complicated organization, ani 
ſhew, that nature has taken extraordinary pains to rex, 
der the powers of viſion of theſe animals keen and Pier 
cing ; and thus enable them to diſtinguiſh their prey y 
a diſtance, and avoid the dangers to which they are 
poſed by the rapidity of their motion in flying: Int 
word, to favour the agility and activity of motion, wid 
ſeem to be the peculiar prerogatives of theſe animal 
Their hearing is not ſo perfect as their ſight. They q 
not appear very capable of diſtinguiſhing either the u 
or the ſmell of aliments. The ſituation of the noſtr 
and the hard membrane which covers the bill, accouy 
for theſe phenomena. 

Reptiles have but very little ſenſibility, Their bm 


is very ſmall: there are no ganglions on their nene / 
their ſenſes, in general, appear to poſleſs but very et 
activity. Yet Meflrs Klein, Geofiroy, and Vicq dA V 
have obſerved the internal ſtructure of both the eye . m 
ear of theſe animals to be extremely beautiful and bis 
gular. him 

The brain, in fiſhes, is very ſmall; and the cranit Tt 
is filled with a maſs of oily matter. Their ſenſes, e ou! 
cially thoſe of fight and hearing, are very acute. 1*lati 


conformation of the organ of hearing, in fiſhes, is vt! 
regulac,—as has been obſerved by Meflrs Klein, Gel 
troy, Camper, and Vicq d'Azyr.—Thoſe naturaliſts vi 
took filhes to be deaf, were miſtaken. 

Inieas have no brain; but they have a medulla 0 
longata, of a cylindrical form, and full of knots, wii 
Ty 
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runs through the whole length of the body. Nervous 


el filaments ſpread out from this medulla, and accompany 
e the diſtribution of the tracheæ.— Of the organs of ſen. 
and ſation, none but the eyes are known in inſets, Swam- 


merdam deſcribes-an optic nerve, under the cornea of 
the eyes of inſects that are reticulated, which is there 
diſtributed into filaments equal in number to the facets 
of this membrane. We know not whether they have 
an organ of hearing, 

The organs of ſenſation which have been obſerved in 
worms, are ſcarcely more numerous. Swammerdam 
found in the ſnail, a brain with two lobes and move- 
able, — eyes, ſometimes at the-baſe, ſometimes on the 
top of the tentacula,—and an optic nerve, capable of 
contraction as well as theſe horns. M. Adanſon tells us, 
that the eyes are ſometimes wanting in worms, or at 
leaſt covered with opaque ſkin. 

As to polypi; they have no organs of ſenſation, and 
yet they ſeem to have a fort of predilection for light. 

Man, therefore, poſſeſſes the function of ſenſibility in 
a much more eminent degree than any other animal. 
This is what peculiarly diſtinguiſhes him, and entitles 
him to be ranked at the head of the animal creation. 


crani The legiſlator, the philoſopher, and the phyſician 
, elWiould be intimately acquainted with every particular 
e. M clatire to this function. 
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SUPPLEMENT 


TO THE 


MINERAL KINGDOM 


Of the Nature of Mineral Waters, and the Methodiy 
analyſing them. 


„ aka 4 having conſidered all the bodies belongiy 

to the mineral kingdom, and examined their phy 
ſical properties, it ſeems proper to introduce, in ti 
place, the hiſtory of mineral waters; for, as theſe fu 
generally hold, in ſolution, terrene, ſaline, and metal 
matters, either together or ſeparately, it would have bet 
impoſſible to make the reader underſtand their natul 
and compoſition, without making him previouſly # 
quainted with the nature of the principles by which ti 
are mineralized. Another advantage arifing from 0 
introducing, in this place, the account of mineral; 
ters, is, that it may here ſerve as a ſort of recapitulati 
of what has been ſaid of minerals in general; as tl 
principles muſt be taken notice of, in comme [0 
manner of analyſing them. 
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FI. Definition and Hiſtory of Mineral Waters. 


Wars holding minerals in ſolution, are called mi- 
E.-ral waters, But as all water, in a natural ſtate, is 
impregnated, either more or leſs, with ſome mineral 
ſabſtances, the name, mineral waters, ſhould be con- 
nined to ſuch waters as are ſufficiently impregnated with 
mineral matters, to produce ſome ſenſible effeRs on the 
animal economy, and either to cure or prevent ſome 
r the diſeaſes to which the human body is liable On 
Wi his account, theſe waters might be, with much more 
Wrropriety, called medicinal waters, —were not the name 
Sy which they are commonly known too firmly eſta- 
Wiſhed by long uſe. 

The firſt knowledge which mankind acquired of mi- 
eral waters, was, like other branches of human know- 
edge, obtained by accident. Their having acciden- 
ally produced beneficial effects on the health of peo- 
ple who made uſe of them, was, no doubt, the firſt cauſe 
rhich occaſioned them to be diſtinguiſhed from com- 
on waters. The philoſophers who turned their at- 
ention upon them, conſidered only their ſenſible qua- 
ties. colour, gravity or lightneſs, taſte and ſmell, 
Fliny took notice of a great many different ſorts of wa- 
er, diſtinguiſhed either by conſpicuous phyſical pro- 

perties, 


Bodi 


ongin 
ir ply 
in ti 


ve bet 
natul 
ſly 1 
chth 
om o 
ral i 
tulati 
as tht 
ing i 


* It is to be obſerved, that though waters contain no mineral prin- 
ples which can be diſcovered by analyſis, they may yet produce ſen- 
ble eſſects on the animal economy. For this purpoſe, they need on- 
to be very light and active, and of an hotter temperature than com- 
on water. Such are the waters of Plombieres and Luxeuil, which 
ter only in temperature from common water, 
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century that people began to think of examining the 
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perties, or by the uſeful effects which they were capahle 
of producing. But it was only in the ſeventeenth 


principles diſſolved in theſe waters, by ſubjecting then 
to chemical proceſſes. Among the firſt who attendel 
to this object, was Boyle, who, in the account of hi 
ingenious experiments on colours, publiſhed at Oxford 
in the year 1663, mentions various re-agents, which, 
when poured into water, ſhew, by the alterations which 
their colours ſuffer, what ſubſtances are diſſolved in the 
water. The Academy of Sciences, ever ſince their in. 
ſtitution, have been highly ſenſible of the importance 
of the analyſis of waters; and in the year 1667, Du. 
clos engaged in an examination of the different minen 
waters in France. Among the earlier Memoirs of that 
Society, are the experiments of this chemiſt on thoſe 
waters. Towards the end of the ſeventeenth century 
Boyle engaged, in a more particular manner, in en. 
mining mineral waters; and in the year 1685, he pub. 
liſhed a work on the ſubject. Boulduc, in the yen 
1729, publiſhed an account of a proceſs for analyſing 
mineral waters, greatly preferable to any of thoſe whuck 
were commonly in uſe before that period: He direded 
to evaporate the water under examination; and, di. 
ring the progreſs of the evaporation, to ſeparate, by 4 
filter, the ſubſtances depoſited, 

Various celebrated chemiſts have fince been ſuccels 
ful in reſearches into the nature of mineral water. 
None of them has failed to make important diſcoveries 
concerning the different principles contained in tholt 
fluids, Thus Boulduc diſcovered in them natrum, ths 


nature of which he aſcertained, —-Le Roy of Montpe!- 
let, 
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er. calcareous muriate,-Margraf, magneſian muriate 
Dr Prieſtley, carbonic acid. Meſſts Monnet and 
zergman, ſulphurated hydrogenous, or hepatic, gas. 
Whe two laſt of theſe chemiſts, beſide enriching this 
W-partment of chemical knowledge with new diſcove- 
Wc, have publiſhed complete treatiſes on the proceſſes 
r the analyſis of mineral waters, and have introduced 
to it, more accuracy and preciſion, by, which it is 
reatly improved. There are, beſides, many analyſes 
particular mineral waters, which have been made by 
ry ingenious chemiſts, and throw much light on this 
W:rt of experimental knowledge, which is, with good 
on, conſidered as the moſt difficult branch of che- 
Witry. Our limits do not here permit us to enter into 
detail of all the information concerning mineral wa- 
rs to be found in the different works on the ſubject: 
t we ſhall take care to mention, occaſionally the au- 
jors from whom we derive the information which we 
mmunicate, 
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e pub. 

e yen 

lyſig (II. Of the Principles contained in Mineral Waters, 
whuch 

reel Iris only within theſe few years, that all the princi- 
a, 4% liable to be diſſolved in mineral waters have been 


rtainly known. The reaſon of this may be natural- 
underſtood to be, that we have only of late acquired 
e chemical knowledge neceffary to enable us to de- 
mine the nature of thoſe matters, and that their ex- 


„ byi 


uccels 


waters. 
oven ll << could not be aſcertained till the means proper 
a thoſe that purpoſe were adopted. Another reaſon which 


retarded the progreſs of ſcience in this department, 
is, 


im, the 


ontpe! 
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is, that mineral matters are never found diſſolyed z 
waters but in very ſmall quantities, and a number d 
them always mixed together; and theſe circumſtany 
conceal from obſervation the properties by which the 
are reſpectively diſtinguiſhed. Notwithſtanding thel 
and other unfavourable circumſtances, the numer 
reſearches of the chemiſts above mentioned, and of 
thers to be hereafter taken notice of, have ſhewn, thy 
ſeveral mineral ſubſtances are very generally found; 
water; that ſome others are but ſeldom found natun 
1y diſſolved in that fluid; and laſtly, that various min 
ral ſubſtances are never diſſolved in it at all. Let g 
however, review the different claſſes of theſe ſubſia 
ces, in the ſame order in which we have already tra 
their hiſtory. 
Siliceous earth is ſometimes ſuſpended in waters;w 
being then very much attenuated, it is not liable tol 


precipitated ; but the proportion in which it is found a 
always exceedingly ſmall. The carbonated aH. 
and chalk, perhaps contribute to render filiceous en U 
ſoluble. eral 

Aluminous earth is likewiſe met with in waters, A 
extraordinary fineneſs of that earth, which cauſes i babe 
be diffufed all through water, makes it alſo deſtroy "Ws 
tranſparency of the fluid. Argillaceous waters "Ty 
therefore foul and whitiſh, and of a pearl or opalined Pure 
lour : they likewiſe feel greaſy, and have received! * 
name of ſaponaceous. The carbonic acid would vor. 


to favour the ſuſpenſion and ſolution of alumine in 
ter. 1 * W. 

Barytes, magneſia, and lime, are never pure in T's tho: 
ter, but always combined with acids. neral w 


i Weres 


Ns I 
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Neither are the fixed alkalis ever found in water, in 

à tate of purity, but often in neutral ſalts, 

The ſame is the caſe with ammoniae and moſt of the 
acids. Yet carbonic acid is often found in waters, in a 
tate of freedom, and poſſeſſed of all its properties: It 
even characterizes a peculiar claſs of mineral waters, 
known by the name of gazeous, ſpiritous, or acidulated 
waters. \ 

There are none of the neutral ſalts, with baſes of 
red alkalis often found in ſolution in mineral waters, 
| except ſulphate of ſoda or Glauber-ſalt, muriate of ſoda, 
Wrnuciate of potaſh, and carbonate of ſoda. Nitrate and 
arbonate of potaſh are found but ſeldom, 

Sulphate of lime, calcareous muriate, chalk, ſulphate 
pf magneſia or Epſom ſalt, muriate of magneſia, and 
arbonate of magneſia, are more commonly met with in 
ater than any of the other terreng falts. As to ni- 
rate of lime and nitrate of magneſia, which ſome che- 
its tell us they have found in mineral waters; theſe 
alts are ſcarce ever found but in ſalt waters, not in mi- 
eral waters properly ſo called. 


ers. Aluminous neutral ſalts, as well as thoſe which have 


uſes Y bale of barytes, are almoſt never found in ſolution in 
tro) Waters. Alum or aluminous ſulphate appears to exiſt 
ters ſome waters &. | 
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Pure hydrogenous gas has not been hitherto found 
mineral waters. 


vor. IV. 1 Neither 


* We ſpeak not, here, of the opinion of Givre; and other chemiſts, 
ho thought alum to be one of the principles the moſt prevalent in 
neral waters: but of the accurate analyſes by which M. Mitouart 
„ered the exiflence of alum in the waters of Dominique de Vale, 
Neu. 4 nn. Opoix, in the waters of Provins. . 


We N 
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Neither has pure ſulphur been found in theſe fluid: 
ſometimes, though but ſeldom, they contain a ſmaj 
quantity of it in the ſtate of ſulphure of ſoda. But iti 
molt frequently ſulphurated hydrogeneous gas which 
mineralizes ſulphureous mineral waters, 

Laſtly, Iron is more commonly found in mineral yz 
ters than any other of the metals: It is found in theg 
in two different ſtates, —either combined with carbon 
acid, or in union with ſulphuric acid. Some chem 
have been of opinion, that it may alſo exiſt in waters 
a pure metallic ſtate, without any intermediate acid 
But as this metal is ſcarce ever found in nature, unle 
in the ſtate of oxide, and in combination with carbon 
or ſulphuric acid, this opinion could never have ber: 
adopted, if its authors had not been ignorant of the a 
iſtence of the former of theſe two acids, and at a lot 
conceive how iron could be diſſolved in water, without 


the help of the ſulphuric acid. Bergman aſſerts, f C 
both it and manganeſe are found in ſome waters in oy... 
nion with muriatic acid, Ti 
Oxid of arſenic, ſulphate of copper, and ſulphate Wh; 
zinc, which are found in many waters, communicate ne 
them noxious qualities; and the only reaſon for beit n 
at pains to detect any of theſe ſalts in water, is, in oe erer 
that the water may be carefully abſtained from. y bf 
Several authors have admitted the exiſtence of biti to 
men in mineral waters; but ſcarce any chemiſt nous; 
grees to this. It was the bitter taſte of theſe wat. 
which made them be ſuſpected to contain this oleap bh 
nous body. But bitumen is now known not to hae mat 


ny ſuch taſte; and the waters are known to derive 
from calcareous muriate: 


* ..# 
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It is eaſy to imagine, that as water runs through the 
interior parts of the globe, eſpecially in mountains, it 

uſt naturally be impregnated with the different ſub- 
ances here enumerated, The different ſtrata of earth 

Through which waters run, and the extent of thoſe ſtra- 

a, likewiſe ſerve to account for their being more or leſs 

pregnated with mineral principles, and for the diver- 

ity of the principles found at different times in the 

ame waters, —eſpecially if to theſe conſiderations we 

ad, that the various alterations to which our globe is 

ble, particularly at the ſurface, and in its more ele- 

ated parts, muſt often cauſe thoſe fluids to change the 

reion of their courſe, | 
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FI. Different Claſſes of Mineral Waters. 


nt matters uſually contained in mineral waters, the 
eader may perceive, that the claſſes of mineral waters 
ay be equal in number to the terrene, ſaline; and me- 
lic matters liable to be diſſolved in the fluid; and of 


phate i 
| nlequence very numerous. But it is to be obſerved, 


alcate 


or beit no one of the ſubſtances which we have enumetated 
in 0008S: rr found in waters alone; and unaccompanied with 
orf the others; and that waters often contain mine- 
; of bil to the number of three, four, five; or even more. 
ſt non isis one difficulty unfavourable to a ſyſtematic. di- 
fe Wat n of mineral waters, according to the principles 
is ole ic they contain. Yet by conſidering prineipally 
to hae matter which exiſts in the greateſt abundance in 
dent Wh: mineral water, and whoſe properties are the moſt 


nent, we may form diſtinctions which, though not 
N 2 exceedingly 


Fron what has been here ſaid concerning the diffe- 
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exceedingly acccurate, will yet ſerve to indicate the 
nature of any of thele fluids, and enable us to judge af 
its virtues, In this way have mineral waters been di. 
tioguiſhed by the different chemiſts who have engage 
in experiments upon them. M. Monnet divides then 
iuto three claſſes, —alkaline, ſulphureous, and feruz. 
nous. From late diſcoveries, it appears neceſſary u 
enlarge the number of the claſſes. M. Duchanoy, why 
has publiſhed a valuable work upon mineral waten 
diſtinguiſhes them into ten claſſes, —gazeous, alkaling 
earthy, ferruginous, hot without any mineral, gazeoy 
hot waters, ſaponaceous, ſulphureous, bituminous, and 
ſaline waters. This author may. indeed be blamed fx 
having extended the claſſes of mineral waters to to 
great a number, as we are unacquainted with eitha} 
pure gazeous, or pure bituminous waters; yet his diy 
fion is undeniably the moſt complete, and conveys tht 
moſt juſt ideas of the nature of the various mineral ws 
ters; nor could he have adopted any other more ſuits 
ble to his ſubject. 

To explain briefly the order in which mineral 1 
ters may be arranged according to their principles, al 
complete what we have already ſaid on this ſubjed, nt 
ſhall here propoſe another diviſion of thoſe waters, ll 
extenſive, but more regularly ſyſtematic than M. Ds 
chanoy's: in which it is to be obſerved, that we dond 
include thermal waters, which are merely hot without u 
addition of any mineral, as the beſt chemiſts conlile 
theſe as nothing elſe but hot water: neither do K 
chooſe to include bituminous waters, as there are nol. 
really ſuch, known td exiſt in nature. 


To us it appears, that all waters may be arranged! 
fot 
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four lafles,—acidulated' waters; ſalt waters, ſulphure - 
ous waters, and ferruginous waters, 


CLass I. Acidulated Waters. 


Gazrous Waters, which may be, with much more 
propriety, called acidulated, are waters in which car. 
bonic acid predominates. They are known by the 
doignaney of their taſte, and the facility with which 

hey boil, and give out bubbles, even by ſhaking. They 
dden tincture of turnſole, and precipitate lime-water 
ad alkaline fulphures. We know of no waters con- 
zining this acid, in a pure, inſulated tate; and waters 
f this claſs may therefore be ſubdivided into ſeveral 
ders, according to the other principles contained in 
hem, or the ſeveral modifications which they diſplay. 
They all appear to contain either more or leſs of alkali 
nd calcareous earth; but their different degrees of 
emperature enable us to divide them very naturally 
to two orders. The firſt of theſe orders may compre- 
end cold acidulated and alkaline waters, ſuch as thoſe 
Seltz, Saint Myon, Bard; Langeac, Chateldon, Vals, 
e. Under the ſecond, we may arrange hot or thermal 
cidulated and alkaline waters, —ſuch as thoſe of Mont 
Or, Vichy, Chatelguyon, &c. 
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CLass IT. Saline or Salt Waters." 


— -- 


Wr give the name of ſaline or ſult waters to waters 
viding in ſolution a quantity of neutral ſalts, ſufficient- 
/ conſiderable to act in a very diſcernible manner, moſt 
angedi ommonly purgative, on the animal. ceconomy; It is 
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eaſy to diſcover the theory and the nature of theſe j 


ters: they are preciſely like the ſolutions of ſalts which | 
we prepare in the laboratory; only, they almoſt ala. 
contain two or three different forts of ſalts. Sulphate qi. 
ſoda is very ſeldom found in them: the ſaline princigls 1 


by which they are generally mineralized are, ſulphay 
of magneſia or Epſom ſalt, marine ſalt or muriate of ij 
da, calcareous muriate, and magueſian muriate, eithy 
ſeparately or together. The waters of Sedlitz, Seyd 
chutz, and Egra, contain Epſom ſalt, which is uſualh 
mixed with muriate of magneſia. The waters of Bal 
ruc contain muriate of ſoda, chalk, and calcareous a 
magneſian muriate : thoſe of Bourbonne, contain mu 
ate of ſoda, ſulphate of lime, and chalk : thoſe of LW 
Mothe are ſtill more compound than any of the precet 
ing, and hold in ſolution, muriate of ſoda, ſulphated 
lime, chalk, ſulphate of magneſia, muriate of magneiu 
and an extractive matter. On this head, it is to bed 
ſerved, that ſalts with a baſe of magneſia, are much mat 
common in water than was thought till very lately; u 
that, in analyſes, they are ſeldom accurately recognnd 
or diſtinguiſhed from calcareous muriate. 


Crass III. Sulphureous Waters. 


Tux name of ſulphureous waters has been given 
mineral waters appearing to poſſeſs ſome of the prope 
ties of ſulphur, ſuch as its ſmell, and its power of © 
louring filver. + Chemiſts were long ſtrangers to the ti 
mineralizer of theſe waters. Moſt of them took it to! 
ſulphur ;/ but they could never prove the preſence 


ſulphur, —at leait, they could never detect more that 
| | fe 
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few particles of it. Thoſe who examined ſome of theſe 
waters, admitted in them the exiſtence either of ſulphu- 
W rcous ſpirit, or of an alkaline ſulphure. Meſſrs Venel 
and Monnet were the firſt who objected to this opinion; 
IM. Monnet, eſpecially, came very near the truth, by 
repreſenting ſulphureous waters as ſimply impregnated 
with the vapour of liver of ſulphur. The younger Rou- 
le ſays likewiſe, that factitious ſulphureous water may 
be produced, by ſhaking common water, in contact with 
air diſengaged by an acid from an alkaline ſulphure. 
Bergman has greatly improved this doctrine, by exa- 
2us mining the properties of ſulphurated hydrogenous gas, 
n mee which we ſpoke under the article ſulphur. He has 
e of ulfWproved it to be this gas which mineralizes ſulphureous 
pꝛecel vaters, which he has therefore called, hepatic waters; 
hate ind he gives directions how to diſtinguiſh the preſence of 
Wulphur—Notwithſtanding theſe diſcoveries, M. Duch- 
anoy ſpeaking of ſulphureous waters, allows them to 
ontain ſulphure, ſometimes alkaline, ſometimes calca- 
eous, and ſometimes aluminous ; and in this he follows 
he opinion of le Roy of Montpellier, who, as we relat- 
d under the hiſtory of ſulphur, propoſed to form facti- 
ous ſulphureous waters from ſulphure with a baſe of 
nagneſia. It appears, that there are actually waters 
rhich contain a little ſulphure, and others again mine- 
given Malned fimply by hydrogenous gas. In this caſe, ſul- 
> propeſſbureous waters muſt be diſtinguiſhed into two orders: 
er of olphureous waters, containing naturally a little alkaline 
the ner calcareous ſulphure ; and ſulphureous waters, which 
k it tore only impregnated with hydrogenous gas. The wa- 
eſence Mets of Bareges and Cauterets, and the Bonnes waters, 
re tha ppear to belong to the former of theſe claſſes ; while, 
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eaſy to diſcover the theory and the nature of theſe wi; | 
ters: they are preciſely like the ſolutions of ſalts which Wl 
we prepare in the laboratory; only, they almoſt alway, Wi , 
contain two or three different forts of ſalts.” Sulphate q WY ; 
ſoda is very ſeldom found in them: the ſaline principl; Wi 1 
by which they are generally mineralized are, ſulphat 
of magneſia or Epſom ſalt, marine ſalt or muriate of ſo 


i 

da, calcareous muriate, and magueſian muriate, either * 
ſeparately or together. The waters of Sedlitz, Sey þ 
chutz, and Egra, contain Epſom ſalt, which is uſuay : 
mixed with muriate of magneſia. The waters of Bal B 
ruc contain muriate of ſoda, chalk, and calcareous n 
magneſian muriate: thoſe of Bourbonne, contain m]. 
ate of ſoda, ſulphate of lime, and chalk : thoſe of I; pr 
Mothe are ſtill more compound than any of the prece. . 
ing, and hold in ſolution, muriate of ſoda, fulphated WF in 
lime, chalk, ſulphate of magneſia, muriate of magnet ſu] 
and an extractive matter. On this head, it is to be oY an 
ſerved, that ſalts with a baſe of magneſia, are much m cor 
common in water than was thought till very lately; A reo 
that, in analyſes, they are ſeldom accurately recognna the 
or diſtinguiſhed from calcareous muriate. ed 1 
| | | tiou 
Crass III. Sulphureous Waters. A 

hic 

Tux name of ſulþhureous waters has been given raliz 
mineral waters appearing to poſſeſs ſome of the prope put 
ties of ſulphur,—ſuch as its ſmell, and its power of co lulpt 
louring filver. + Chemiſts were long ſtrangers to the tui or ca 
mineralizer of theſe waters. Moſt of them took it torre o. 
ſulphur ; but they could never prove the preſence ¶ ters 
ſulphur, —at leait, they could never detect more than WF ippe; 


fel 
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few particles of it. Thoſe who examined ſome of theſe 
waters, admitted in them the exiſtence either of ſulphu- 


lways WW reous fpirit, or of an alkaline ſulphure. Meſſrs Venel 
ate d and Monnet were the firſt who objected to this opinion; 
cipl; WF M. Monnet, eſpecially, came very near the truth, by 
phate WY repreſenting ſulphureous waters as ſimply impregnated 
of 6. with the vapour of liver of ſulphur. The younger Rou- 
either elle ſays likewiſe, that factitious ſulphureous water may 
Seydl. be produced, by ſhaking common water, in contact with 
oſvally air diſengaged by an acid from an alkaline ſulphure. 
b Bals. Bergman has greatly improved this doctrine, by exa- 
us anl WY mining the properties of ſulphurated hydrogenous gas, 
mn. which we ſpoke under the article /ulphur. He has 
e of U proved it to be this gas which mineralizes ſulphureous 
precel. vaters, which he has therefore called, hepatic waters; 
hate i ind he gives directions how to diſtinguiſh the preſence of 
znelv e ſulphur.—Not withſtanding theſe diſcoveries, M. Duch- 
de od anoy ſpeaking of ſulphureous waters, allows them to 


h moe contain ſulphure, ſometimes alkaline, ſometimes calca- 
y ; u reous, and ſometimes aluminous ; and in this he follows 
og na the opinion of le Roy of Montpellier, who, as we relat- 
ed under the hiſtory of ſulphur, propoſed to form facti- 
tous ſulphureous waters from ſulphure with a baſe of 
magneſia. It appears, that there are actually waters 
| which contain a little ſulphure, and others again mine- 
71ven | 


ralized fimply by hydrogenous gas. In this caſe, ſul- 
prope phureous waters muſt be diſtinguiſhed into two orders: 
r of e 'vlphureous waters, containing naturally a little alkaline 
the tru or calcareous ſulphure ; and ſulphureous waters, which 
- jt tore only impregnated with hydrogenous gas. The wa- 
ſence ters of Bareges and Cauterets, and the Bonnes waters, 
e than WF ppear to belong to the former of theſe claſſes ; while, 
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again, thoſe of Saint-Amant, Aix-la-Chapelle, ang 
Montmorency, belong to the ſecond. Moſt of theſe ap 


hot-bath waters: The water of III * WS not 
Montmorency, is cold. | | This 
M. I 

Crass IV. FerFuginous Waters.” By 

This 

As iron is the moſt plentiful, -atid the 21 Hable hon. 
alteration of all metals, it is by no means ſurpriſing tha Nome 
water ſhould be eafily impregnated. with it. "According. Norder 
ly, ferruginous waters are the moſt copious, and the Non, 
moſt common mineral waters. Modern chemiſtry has ers of 
thrown much light on this clafs of waters. They wer Win the 
formerly thought to be all falphuric. M. Monet of cred 
firms, that ſcarce any of them contain ſulphate of iron; iss ca 
and he is of opinion, that the metal is diſſolved in then rally 
without the intervention of any acid. ne Wa 
It is now known, that iron, not in the ſtate of ſulphꝶ ere 
of iron, is diſſolved by means of carbonic acid; and tu x, 
forms the ſalt which we have denominated: carbonate g the 1 
iron. Meflts Lane, Rouelle, Bergman, and various other ch w. 
chemiſts, have eſtabliſhed this truth beyond a doubt- es 
ater s 


The diſferent proportions of carbonic acid, and the ſtate 
of iron in waters which owe their virtues to this mem 45 to 
induce us to diſtinguiſh this fourth claſs into three orden WPuchan 

The fir/t comprehends acidulated martial waters, Met wa 
which the iron is held in folution by carbonic acid, e the 
the acid exiſts in fo large a proportion, as to render then 
poignant, and ſomewhat ſour to the taſte. The waten 


—_ HT 
of Buſſang, Spa, Pyrmont, Pougues, and La Dominyqe 


9 23 co 


de Vals are of this order, e We 
The ſecond order contains ſimple martial waters, ht 3 * 

| matters, 

1 * <4 are n 
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ing the iron diſſolved by carbonic acid, without any ex- 
ceſs of the acid. "Thoſe of Forges, Aumale, Conde, and 
oſt other ferruginous waters belong to this order. 
This diſtin tion among ferruginous waters was made by 
M. Duchanoy. F 

But we may add a third order, after M. Monnet, — 
This order comprehends waters containing ſulphate of 
non. Such waters are extremely rare; but there are 
ſome ſuch. M. Monnet ranks the waters of Paſſy in this 
order. M. Opoix admits the exiſtence of ſulphate of 
iron, even in a very conſiderable proportion, in the wa- 
ers of Provins. M. Fourcy, indeed, denies its exiſtence 
n them, and imagines the iron in thoſe waters to be diſ- 
dred by carþonte acid: But we cannot yet decide in 
his caſe; for the reſults of the two chemiſts are di- 
ealy oppoſite to each other, and a new examination of 
he waters is therefore requiſite. We may add, that iron 
never found alone in waters: it is always mixed with 
halk, ſulphate of lime, different muriatic ſalts, &. But 
the metal is the principal baſis of the properties of 
ch waters they are, therefore, according to the prin- 
ples which we have laid down, to be called ſerruginoui 
ers“. 

As to ſaponaceous waters, which are admitted by M. 
Puchanoy, before we can allow their exiſtence, we 
uſt wait till chemical and medical experiments deter- 
ne the cauſe of their ſaponaceous properties, which that 


phyſician 


la this claſſical enumeration of waters, we avoid ſpeaking of 
Q as contain arſenic and copper; they being conſidered as poiſon- 
We likewiſe paſs over in filence, waters containing ammoniacal 
5 and extraQtive ſubſtances, produced by the putteſaction of orga- 
matters, over which the water has fiagnated. Waters of theſe 
4 are not medicinal.— F. 
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phyſician thinks owing to alumine, and the effect gi; 
thoſe properties enable them to produce on the anim 
economy, as medicines. 
From theſe particulars it appears, that all miner 
medicinal waters are comprehended 1n nine order, 
Cold acidulated waters, 
Hot acidulated waters. 
Sulphuric ſalt waters, 
Muriatic ſalt waters. 
Simple ſulphureous waters. 
Sulphurated gaſeous waters. 
by Simple ferruginous waters. 
Ferruginous and acidulated waters, 
Sulphuric ferruginous waters. 


$ IV. Examination of Mineral Waters, as diſtingul 
by Phyfical Properties. 


Arrz mentioning what different matters are fog 
in waters, and exibiting a ſlight ſketch of the man 


in which they may be divided into claſſes and orlaip!ylis 
according to their principles; we muſt next gn . 
account of the proceſſes for analyſing them, and di 
guiſhing, with all poſſible accuracy, what ſubllugcy 
they contain. This analyſis has been thought then 
difficult part of chemiſtry ; and with good reaſon; Tur 
requires both a familiar knowledge of all the chene mixe 


phenomena, and {kill in conducting chemical operatid 
In order to aſcertain, with accuracy, the nature oi 
ter, we muſt, 1. obſerve the ſituation of the ſpring! 
which it proceeds, and deſcribe faithfully the neighte 


ing grounds, and ſtrata of minerals; and, in orc 
Gilct 
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cover the nature of thoſe ſtrata, it will be neceſſary 
o dig trenches, and examine, by a narrow inſpection, 
th what ſubſtances the water is liable to be impregna- 
4, 2. The phyſical properties of the water, its taſte, 
nell, colour, tranſparency, weight, and temperature, 
re next to be examined, Two thermometers, graduat- 
d ſo as to riſe and fall as nearly together as poſlible, 
ith an aræometer, are requiſite for this purpoſe. Theſe 
reliminary experiments ſhould alſo be made in dif- 
tent ſeaſons, at different hours of the day, and when 
e atmoſphere is in different ſtates. Long continued 
ryneſs, or copious rains have a powerful influence on 
iters, Theſe firſt obſervations generally ſhew to what 
prticular claſs the water under examination is to be 
ferred, and of conſequence, regulate the remaining 
rt of the analyſis. 3. Sediments in the bottom of 
"ſons containing water, ſubſtances ſwimming on its 
rface, and ſublimated matters exhaled from it, are 
re fog important objects of obſervation to be neglected. At- 
mau this preliminary examination, we may proceed to a- 
| orde 
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lyſis properly ſo called, which is performed in three 
pys,— by reagents, by diſtillation, and by evaporation, 


IV. Examination of Mineral Waters by Reagents. 


Tux name of reagents is given to ſubſtances which 
mixed with waters, in order to diſcover, by the phe- 
mena which they produce, the nature of the matters 


re of ich thoſe waters hold in ſolution, 
ring The moſt exact chemiſts have always conſidered the 
eig of ceagents as a very uncertain means of diſcoyer- 


| orcel 


Giled 


| (he principles of mineral waters. Their reaſons for 
thinking 
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thinking fo, are, that the action of reagents never ini 
cates, in an exact manner, the nature of the matten bel 
in ſolution by thoſe waters; and that the cauſes of th 
changes produced in mineral waters by the mixture 
reagents, are frequently unknown : in truth, the falin 
matters employed for this purpoſe, are capable of py 
ducing many changes, concerning the-nature of whi 
it is very hard to fay any thing decifive. Moſt of thy 
therefore, who have engaged in reſearches of this nam 
have put but little truſt in teagents: they have thoug 
evaporation a much ſurer way of diſcovering the ; 
ture and the quantity of the principles of minetal y 
ters. And in the beſt works on the analyfis of th 
fluids it is laid down as a principle, that reagents are 
be uſed only as auxiliaries, which, at the utmoſt, gi 
afford grounds for plauſible conjectures concerning 
principles by which the waters are mineralized, ( 
this account, only a certain number of reagents arem 
admitted; and the lift of thoſe employed by the eu 
chemiſts is greatly reduced. 
But it cannot at preſent be doubted, that, howen 
gentle the heat neceſſary for the evaporation of v 
yet it muſt produce ſenſible alterations on their prin 
ples and change their nature fo far as to make their 
ſidue, when examined by chemical proceſſes, afford cu 
pounds different from thoſe which were diſſolved in 
water. The loſs of the gaſeous matters, which are oli 
among the moſt active principles of mineral water, 
caſions a ſingular change of their nature; and, beli 
caufing ſeveral bodies to be precipitated which 0 
their ſolubility to the preſence of thoſe volatile fubli 
ces, produces a reaction among the other fixed mat 
« 
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ich alters their properties. The phenomena of the 
able decompoſitions effected by heat, on com- 
nds which ſuffer no alteration in cold water, cannot 
properly eſtimated, without a long ſeries of experi- 
ents; and our ideas concerning them, are therefore 
yet but very imperfect. Without entering into a te- 
us detail of particulars, it is enough, that the truth 
theſe facts is allowed by all chemiſts, to convince us 
it we cannot truſt ſolely to evaporation. But is there 
y means of determining the nature df the ſubſtances 
Þlyed in waters, without having recourſe to the ac- 
n of heat ? Does the more accurate knowledge of 
mical phenomena, which we have derived from the 
merous experiments of modern chemiſts, afford any 
eſs by which the errors into which we are liable to 
ed by the reſults of evaporation, may be corrected? 
e particulars which I am about to mention, which 
extracted from a Memoir read by me before the 
yal Society of Medicine, will ſhnew that very pure 
gents, employed in a certain way, may be rendered 
ch more ſerviceable in the analyſis of mineral wa- 
than has been hitherto thought. 

mong the numerous reagents, the uſe of which has 
n propoſed in the analyſis of mineral waters, thoſe 
m which moſt advantage may be derived, are, tinc- 
e of turnſole, ſyrup of violets, lime- water, pure or 
tic potaſh, cauſtic ammoniac, concentrated ſulphu- 
acid, nitrous acid, pruffiate of lime, gallic alcohol, 
ſhiritous tincture of nut-gails ; nitric ſolutions of 
ccury and filver ; paper coloured by the aqueous 
dure of fernambouc, which is rendered blue by al- 
i; the aqueous tincture of terra merita, to which 
the 
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the ſame ſalts communicate a red- brown colout; oy 
lic acid, for detecting the preſence of even the ſmall 
poſſible quantity of lime; and barytic muriate, for 
certaining the preſence of even the moſt trifling quan 
ties of ſulphuric acid. 

The effects and the uſe of theſe principal reagent 
have been explained by all chemiſts ; but the particuly 
ſtate in which they are to be uſed has not been ſuffi 
ently attended to. Before employing them, we ſhoy 


carefully make ourſelves acquainted with their naty te 
that we may not incur miſtakes reſpecting their effe< lim 
Bergman has enlarged, at great length, on the ei wc 
which they are capable of producing. This celebra tra 
chemiſt tells us, that paper coloured by tincture of t inte 
ſole, takes ſtill a deeper colour when expoſed to the ws t 
tion of alkalis, but ſuffers no alteration of colour ty: 
carbonic acid, As it is principally with a view to ers c 
tain the preſence of this acid, that this colouring mami lime. 
is uſed, he adviſes. to employ its tincture only in d al 
and to dilute it to ſuch a degree as to make it tak:Wſagec 
blue colour. He abſolutely rejeQs the uſe of tt 
violets, becauſe it is liable to ferment, and is ſcarce enWratio 
to be obtained genuine in Sweden. M. de Mone litio 
adds, in a note, that it is eaſy to diſtinguiſh ſyrup alfrmir 
loured by turnſole, by means of corroſive ſublima be di 
which communicates to it a red colour, but gives u mine 
rup of violets a green colour, Dae of 
Lime-water is one of the moſt uſeful reagents in Hay lit 
analyſis of mineral waters, although few chemiſts hats in 
made expreſs mention of it in their works, This fuſs the 
decompoſes metallic ſalts, eſpecially ſulphate of iron, Mit is t 
metallic oxide of which it precipitates, It ſeparates i they 
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ninous earth or magneſia, from the ſulphuric, or the 
ariatic acids, with which thoſe ſubſtances are often 
bined in waters. It alſo indicates, by precipitation, 
e preſence of carbonic acid. M. Gioanetti, a phyſi- 
a of Turin, has ingeniouſly contrived to aſcertain, 
lime-water, the proportion of carbonic acid contain- 
in the waters of 'St Vincent. This chemiſt, after 
ſerving that the bulk of this acid, from which people 
ve been in uſe to judge of its quantity, varies with 
temperature of the atmoſphere, mixed nine parts 
lime-water with two of the water of St Vincent's, 
weighed carefully the calcareous earth formed by 
tranſition of the carbonic acid from the mineral wa- 
into the lime ; and found, by Jacquin's ſcale, which 
ws thirteen ounces of this acid to be contained in 
ty two ounces of chalk,—that the water of St Vin- 
s contains ſomewhat more than fifteen grains, But 
me- water is capable of detaching carbonic acid from 
d alkali, as well as of ſeizing that which is in a dif- 
aged ſtate ; M. Gioanetti, in order to aſcertain ex- 
ly the quantity of the latter, performed the ſame 
ration with water deprived of its diſengaged acid by 
lition, This proceſs may therefore be employed to 
mine, in an eaſy and accurate manner, the weight 
be diſengaged carbonic acid contained in any gaze- 
mineral water. 

ae of the chief reaſons which have induced chemiſts 
hay little regard to the phenomena produced by rea- 
ts in the analyſis of mineral waters, is, that they 
the exiſtence of various ſubſtances in thoſe waters; 
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iron, M it is then very difficult to diſcern exactly what ef- 
arates WY tliey produce. This obſervation chiefly regards pot- 
1130100 aſh 
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aſh conſidered as a reagent ; for this alkali decomng; 
all ſalts formed by the union of acids with alymin 
earth, magneſia, lime, and metallic matters. When 
alkali precipitates a mineral water, it. cannot be det 
mined, merely by inſpecting the precipitate, what i 


particular nature of the earthy ſalt decompoſed in % 
experiment. Its effects are ſtill more uncertain, Mere 
potaſh ſaturated with carbonic acid is employed, d. 
commonly done; for the acid combined with the ſti 
li, then increaſes the confuſion. For this reaſon, ] 1 
commend the uſe of very pure cauſtic potaſh ; Me o 
has, beſides, another advantage over effexveſcent m 
li, as it indicates the preſence of chalk, which mei 
diſſolved in gazeous water by means of an-excels H its 
bonic acid. As it ſeizes the acid, the chalk bem ed 
inſoluble in the water, and is precipitated. I 
myſelf certain of this fact, by pouring ſoap-maker's es 
ivium, recently prepared, into factitious gazeous Me e 
holding chalk in ſolution. The chalk was by dene 
precipitated, as the cauſtic fixed alkali ſeized the cu led 
nic acid by which it had been held in ſolution, fr 
vaporating this water to dryneſs, after filtration, uri 
tained carbonate of ſoda, which efferveſced in hani. 


diſcernible manner with acids. Cauſtic fixed alkali N 
alſo produce a precipitate in mineral waters, even wi 
they contain no earthy ſalts. If they contain ou 
alkaline neutral falt, leſs ſoluble in its nature than 
cauſtic alkali, the latter will then precipitate it as 
nites with the water, nearly in the ſame way as alcdl 
does. M. Gioanetti obſerved this phenomenon in 
waters of St Vincent: it is, beſides, eaſy to exhubi 
by pouring cauſtic alkali into a ſolution of ſulphat 
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taſh or muriate of ſoda : either of theſe ſalts is ſoon 
ipitated. | 
Cauſtic ammoniac is, in general, leſs liable to occafion 
takes, when mixed with mineral waters; for it de- 
mpoſes only ſalts having a baſe of aluminous earth or 
gneſia, but does not precipitate calcareous ſalts, But 
re are two important obſeryations to be made on this 
d. The firſt is, that the ammoniac muſt be very 
tic, not containing a ſingle particle of carbonic a- 
tr not in this pure ſtate, it decompoſes ſalts with a 
e of lime, by double affinity. The ſecond is, that 
mixture muſt not be left expoſed to the air, when 
defire to know in what manner it acts ſome hours af- 
iss formation; for, as has been very properly ob- 
ed by M. Gioanetti, this ſalt, in a ſhort time, at- 
u carbonic acid from the atmoſphere, and thus be- 
es capable of decompoſing calcareous ſalts. To re- 
us ure every doubt concerning ſo important a matter, I 
le three deciſive experiments.— After diſſolving in 
led water, a few grains of ſulphate of lime, pre- 
ed from tranſparent calcareous ſpar, with very pure 
phuric acid, (a precaution indifpenfibly requiſite, — 
dpaniſh white, or chalk, contains both magneſia and 
r water),. I ſeparated the ſolution into two parts. 
d the firſt, I poured a few drops of ammoniac very 
ntly prepared and very cauſtic. 1 put this mixture 
a clole-ſtopped phial. After eight-and-forty hours, 
s clear and tranſparent, without any ſediment ; 
decompoſition had, therefore, taken place. The 
1 ind portion was treated in the ſame way, with am- 
* ac, but put into a veſſel admitting air. At the 
phat of a few hours, there was formed on the upper part 
mw # L. IV. 2 af 
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of it, a cloud, which became, by degrees, thicker, this 
was at laſt precipitated. The precipitate afforded a ln ef 
ly efferveſcence with ſulphuric acid, and thereby foo, (b 
ed ſulphate of lime. The carbonic acid contained lte 


this precipitate muſt have been ſupplied by the amm en 
niac, by which it had been attracted from the :²m ce 


phere. This combination of carbonic acid and amm n 
niac forms ammoniacal carbonate, capable of deem ent 
poſing calcareous ſalts by a double affinity, —as has hut t 
ſhewn by Dr Black, M. Jacquin, and ſeveral other clip" ol 
miſts, —and as any perſon may ſee, on pouring a ot 
tion of ammoniacal carbonate into a ſolution of ſulphy it i 
of lime, which cauſtic ammoniac does not render tu " 

lich 


Laftly, to make myſelf ftill more certain of the phen 
mena of this ſecond experiment, I took the firſt p n 
of the water united with the ammoniac ; which, Wn the 
ing been preſerved in a cloſe veſſel, had loft nothing nia 


its tranſparency. I turned the mouth of the phial hig 
taining it upon a funnel belonging to a very it prec!| 
pneumato- chemical apparatus, and paſſed into thim ther a 
ture, by means of a ſy phon, the carbonic acid gui colc 
engaged from the efferveſcent fixed alkali by the WW of 
phuric acid. As this acid paſſed in bubbles thi is oft 
the mixture, it becomes turbid, in the ſame i 
lime-water on the ſame occafion. On filtering it, d d, an 
was found on the filter ; and ammoniacal ſulphate m the 
obtained by evaporation. The gazeous water, or ner 
carbonic acid, produced the ſame decompoſition it o baſe 
other mixture of ſulphate of lime and cauſtic ammo It deco 
This deciſive experiment fully proves, that it is ier I 
double affinity, and by the addition of carbonic On 

r ounc 


that ammoniac decompoſes ſulphate of lime, pM 
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this it appears, that when we need to preſerve a mixture 
of mineral water with ammoniac, for a few hours, 
(yhich is at times neceſſary, as there are ſome earthy 
falts which it decompoſes but very ſlowly), this experi- 
ent muſt be performed in a perfectly cloſe veſſel, leſt 
acceſs of air occaſion a deceitful reſult. This precau- 
ion is, in general, highly neceſſary in the uſe of all rea- 
rents : Bergman and M. Gioanetti have alſo pointed 
wt the neceſſity of attending to it. I ſhall here add 
n obſervation concerning the uſe of ammoniac. As it 
not eaſy to obtain ammoniac abſolutely cauſtic, and 
it is indiſpenfibly neceſſary to have it ſuch in analy- 
ng mineral waters; a ſimple proceſs may be uſed, of 
hich I have often found the advantage. Pour a little 
nmoniac into a retort, having its extremity immerſed 
the mineral water: heat the retort gently ; the am- 
loniac gas will then be diſengaged, and will paſs, in 
highly cauſtic ſtate, into the water. If it produce 

precipitate, the mineral water muſt certainly contain 
ther aluminous or magneſian ſalts, or ſulphate of iron: 
e colour of the precipitate will ſhow the particular na- 
re of the ſalt. This precipitate moſt frequently con- 
is of the chalk which was diſſolved in the water, by 
eans of carbonic acid, The ammoniac abſorbs that 
d, and the chalk is then depoſited. It is hard to ſay, 
m the properties of the earthy precipitate, formed 
mineral water by cauſtic ammoniac, to which of the 
o bales it is to be referred, and whether the neutral 
It decompoſed, be magneſian or aluminous. But the 
anner in which it is formed, will indicate its charac- 
On diſſolving ſix grains of ſulphate of magneſia in 
r ounces of diſtilled water, and fix grains of alum iu 
O 2 | the 
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the ſame quantity of this fluid, and cauſing a little an, 
moniac gas to paſs into each of theſe ſolutions; the fox 
mer became inſtantaneouſly turbid ; but twenty m 


nutes elapſed before the alumine began to be precipita. cov 
ted. Care had been taken to have the phial which cox. = 
tained this mixture very cloſely topped. The ſan: whe 
phenomena took place with nitrate and muriate of map Mes 


neſia, and of alumine, diſſolved in an equal quantity a 
diſtilled water, and treated with the ſame precaution 
The rapidity or flownets with Which a mineral water! 


* 2 2 | J 0 
precipitated by the addition of ammoniac gas, is ti 00 
fore a criterion by which we may diſtinguiſh theq hore 
ture of the terrene falt which that alkah dgcom ulph 


ſes. In general, ſalts with a baſe of magneſia in 
much more common in water, than falts with a hi 
of aluminous earth. I muſt not forget to me 
tion a fact related by Bergman: Ammoniae ut 
form, with ſulphate of magneſia, a compound 
which a portion of that neutral ſalt, not decom 
ſed, is combined with a portion of ammoniacal ly 
phate. Perhaps this undecompoſed portion of thel 
phate of magneſta forms, with the ammoniacal it 
phate, a mixed neutral falt, reſembling ammoniz 
mercurial muriate, or atembroth ſalt. Ammonia 
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me- wa 
therefore, precipitates only a part of magnelia, monie 
cannot indicate the exact quantity of Ep/om-ſalttowil 
it ſerves for a baſe. I would therefore prefer lit 
water for afcertaining the nature and the quantity “ Tie 
ſalts with a baſe of magnefia contained in mineral) —_ 
ters. It poſſeſſes likewiſe the property of precipiſ anal 
ing ſalts with a baſe of aluminous earth, much u - order 
4 ie pro 


ſpeel 


ſpeedily, and in much greater abundance than ammo« 
niac gas“. 

Concentrated ſulphuric acid ia a dull white pres 
cipitate in water, containing barytes: but as this earth 
«but very ſeldom found in mineral waters, I paſs to the 
other effects of this reagent. When it produces bub- 
bles in any mineral water, it indicates the preſence ei⸗ 
ther of chalk, carbonate of ſoda, or pure carbonic acid, 
The preſence of each of theſe ſubſtances, is diſtinguiſhed 
by ſome peculiar phenomena, When we heat water, 
ontaining chalk, after pouring into it ſulphuric acid, 
here are ſpeedily formed a pellicle, and a ſediment of 
phate of lime; which does not happen on the ſame 
caſion to waters ſimply alkaline. It would, at firſt, 
ppear, that ſulphate of lime muſt be precipitated as 
bon as ſulphuric acid is poured into water containing 
halk : but this very ſeldom happens without the help 
{ heat; as theſe waters generally contain an excels of 
one rbonic acid, which promotes the ſolution of ſulphate 
al me; and they muſt be deprived of that acid before 
the e (alt can be ſeparated. Convincing evidence of this 
cal a may be obtained by pouring a few drops of con- 
ono ntrated ſulphuric acid into a certain quantity of 
m0 nme-water, precipitated and afterwards clarifled by 
lia, boaic acid. If the lime-water contain a good deal 
to un O 3 of 


C Vw 
ind 1 


er lu 
inti ' The Reader will perceive, that 1 am repeating ſeveral facts 
eral! uch have been previouſly mentioned in the courſe of the work. I 


re made no ſcruple of doing ſo, in order to render this little treatiſe 
tne analyſis of mineral waters the more intelligible and compleat 3 
in order to exhibit together, all thoſe principles and facts concern- 
he proceſſes for analyſing them, which it appears ſo abſolutely 
illry ſor him to poſſeſs who engages in experiments of this nature; 
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of regenerated calcareous earth, a precipitate of (yl. 
phate of lime will be formed, either in a few minutes 
or more ſlowly, and in proportion as the free carbonic 
acid is ſeparated, If a precipitate be not formed fin. 
ply by reft, which happens when the water containy 
but little ſulphate of lime, and a confiderable excel 
of carbonic acid, expoſure to a gentle heat will pu. 
duce in the liquor a pellicle and a precipitate of cala. 
reous ſulphate, 
The red nitrous acid is recommended by Bergman 
for precipitating ſulphur from hepatized waters. T 
prove the certainty of the fact, all that is neceſſary, i 
to pour a few drops of this ruddy fuming acid ing 
diſtilled water, into which gas diſengaged by ac 
from cauſtic alkaline ſulphure has been previouſly i 
troduced, through a pneumato-chemical apparata 
This artificial hepatized water, which differs from nath 
ral ſulphureous waters in being more highly charglMFo1our! 
with mineralizing matter, and conſequently liable to wſp*"ing 
more eaſily decompoſed, affords a precipitate with , ©: 
trous acid, in the ſpace of a few moments. This pri lat me 
pitate is of a yellowiſh white colour: when collected i ected, 
a filter and dried, it burns with the flame and ſmell Hor t 
culiar to ſulphur, of which it poſſeſſes all the char to 
iſtic properties. It appears that nitrous acid alters | be Pruſ 
phurated hydrogenous gas, as well as all other infa wt the 
mable matters, in conſequence of its containing ſuctwith. 
quantity of oxigene, in that particular ftate in which dad occ; 
exiſts in it. Scheele has recommended the oxigenat ſed by 
muriatic acid for precipitating ſulphur from theſe u. —<! 
waters. Only a very little of it muſt be uſed; fot * de ſame 
extraordinary quantity burns the ſulphur, and red anti: 


T 
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+ to ſulphuric acid, as I have obſerved of the water of 
Montmorency. The ſulphureous acid precipitates ſul - 
phur from mineral waters with great facility. 

No reagent is more imperfectly known, in reſpect to 
the manner in which it acts, than the alkaline lixivium 
f blood, called phlogifticated alkali. Chemiſts have 
Jong ago obſerved, that this liquor contains Pruſſian 
blue ready formed. It was thought that this blue 
might be ſeparated from it by an acid; and it has 
been propoſed, in this ſtate, as a ſubſtance capable of 
deteting iron in mineral waters. Nothing can be 
ore uncertain than the compleat ſeparation of pruſ- 
ate of iron from this pruſſiate of potaſh made with 
Hood. It ought therefore not to be employed as a 
agent, Macquer, in conſequence of his diſcovery 
oncerning the decompoſition of Pruſſian blue by al- 
alis, has propoſed the uſe of potaſh ſaturated with the 


L 

e louring matter of this blue, for the purpoſe of aſcer- 
i ning the exiſtence of iron in mineral waters. How- 
oer, as this liquor ſtill contains a little Pruſſian blue 


hat may be ſeparated by an acid as Macquer has di- 
ected, M. Baume adviſes to add to this Pruſſian alkali, 
mo or three ounces of diſtilled vinegar to the pound, 
nd to digeſt it by a moderate heat till the whole of 
be Pruſſian blue be precipitated. Pure fixed alkali 
ult then be poured in, to ſaturate the acid of vinegar. 


uch otwithſtanding the ingenuity of this proces, I have 
lad occation to obſerye, that this Pruſſian alkali puri- 
ied by vinegar, depoſites blue, at the end of a long 
nme, —<{pecially if evaporated. M. Gioanetti made 
ae ſame obſervation, when he eyaporated to dryneſs 
edu 120 tity of Pruſſian alkali purified according to M. 

O 4 Baumé's 
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Baume's directions. He has propoſed two different 
proceſſes for rendering this liquor more pure, and free, 
ing it of every particle of iron. In the one, he direg 
to ſuperſaturate Prufſian alkali with diſtilled vinegir 
eva porate it to dryneſs by a gentle heat, diſſolve the 
maſs remaining in the diſtilled water, and filtrate the 
ſolution. All the Pruſſian blue remains on the file 
and the liquor contains no more of it. The other p. 
ceſs conſiſts in neutralizing this alkali with a ſolutiond 
alum, filtrating the liquor, and ſeparating the ſulphat 
of potaſh by evaporation. Theſe two liquors afford ng 
an atom of Pruſſian blue with pure acids, nor yet hy 
evaporation to dryneſs. Lime-water, ſaturated wit 
tae colouring matter of Pruſſian blue, of which I han 
ſpoken under the article iron, does not require all thel 
operations, When poured on a ſolution of ſulphated 
iron, it inſtantaneouſly forms a pure Pruſſian blu, 
without any mixture of green. Acids precipitate fron 
it nothing but a few particles of blue. It theretar 
contains no iron; and is preferable to Pruſſian alkai 
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for the purpoſe of aſſaying mineral waters. The c late a 
of this phenomenon muſt doubtleſs be, that lime or by 
ſolved in water does not act near ſo powerfully on of 
as alkalis. This pruſſiate of lime appears to me ve", and 


proper for detecting iron in ferruginous waters, uon i 
ther gazeous or ſulphuric. In fact, as the carbonWlcrvat 
gas which holds iron in ſolution in waters is of an , been 
nature, it decompoſes Pruſſian lixivia by double afin ont! 
juſt as well as ſulphate of iron does. I tried pruſſiate e for 
lime on the waters of Spa and Paſly : I inſtantaneoulJ in ſom 
obtained, in that of Spa, a diſcernible blue, and in tis Kalis, . 
of E a very copious blue, Here, therefore, ; pee 


liqu 
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iquor, which may be very eaſily prepared, and con- 
zins no Pruſſian blue; and is therefore very proper for 
he purpoſe of indicating the preſence of even the ſmall- 
ſt quantity of iron in waters. It is a fort of neutral 


dar, 

nt, formed by the combination of the Pruſſie acid, or 
tee colouring part of Pruſſian blue with lime. I have 
lt WS bſerved, in the hiſtory of iron, that M. Scheele has de- 


Iuced the ſame inference as I have done, concerning 
he utility of this reagent; of which I publiſhed an ac- 
ount ia the year 1780, 
Nut-gall, and all four aſtringent vegetable ſubſtances, 
k- bark, the fruit of the cypreſs tree, the huſks of 
uts, &c. precipitate ſolutions of iron, and communicate 
that metal different colours, according to its quanti- 
its particular ſtate, and the ſtate of the water in 
hich it is diſtvlved, There are a vaſt variety of ſhades 
f this colour, from a pale roſe colour to the deepeſt 
lack. It is acknowledged, that water's deriving a pur- 
e colour from a mixture of tincture of nut-gall, is no 
roof that iron exiſts in it in a metallic ſtate ; for ſul- 
hate and carbonate of iron likewiſe take a purple co- 
ur by the infuſion of nut-gall. It is rather the quan- 
ty of the iron, the degree of its adherence to the wa- 
, and the ſtage to which the decompoſition of the ſo- 
ion is advanced, to which the diverſities of colour, 
ſerrable in theſe precipitations, are to be aſcribed; as 
is deen very well obſerved by M. Duchanoy, in his Eſ- 
son the Art of forming Factitious Mineral Waters, We 
we formerly mentioned, that the aſtringent principle 
n ſome meaſure a peculiar acid, as it combines with 
Kalis, gives a red tinge to blue vegetable colours, de- 
apoſes alkaline ſulphures, and combines with me- 
tallic 
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tallic oxides. To aſcertain the preſence of 'iron in 
mineral water, powder of nut-gall, a cold infuſion g 
the ſame ſubſtance, and a tincture formed from it with 
alcohol are employed. The tincture is preferred to the 
other two preparations ; being much leſs liable to alis 
ration than the ſolution in water, which ſoon becomes 
mouldy. What is more fingular, the products of dili 
led nut-gall likewiſe colour ferruginous ſolutions, Thy 
ſolution of it in acids, in alkalis, in oils, or in the 
exhibits the ſame phenomenon. The iron which thy 
matter precipitates from acids is in the ſtate of a pallit 
of iron: it is a fort of neutral ſalt, which, though ven 
black, is not ſubject to the attraction of the magnet 
It diſſol ves flowly, and without any perceptible efferreh 
cence in acids, The action of fire deprives it of the- 
properties, and renders it ſubject to attraction, Nut 
gall is ſo powerful a reagent, that one drop of its ting 
ture will, in the ſpace of five minutes, colour wats 
containing ſulphate of iron, only in the proportions 5 
one twenty- fourth part of a grain to nearly three caffe 
All theſe phenomena depend on the matter of the mme 
gall being very combuſtible, and readily carrying ite w 
from the iron, a portion of its oxigene, fo as to ted eeſenc 
it to the {tate of a black oxide or ethiops, of which tire {1} 
ſmalleſt quantity is very perceptible in tranſparent reſent 
quors. | nd un 
The two laſt reagents which we ſhall propoſe to M itric f 
uſed in examining waters, are the ſolutions of filver uence 
mercury in the nitric acid. Theſe ſolutions have us {ub 
uſed to detect the ſulphuric and the muriatic acid inWccaſ 
neral waters. But ſeveral other ſubſtances will allo H avoid 
cipitate them, which contain not a particle of eitbet e ma, 
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hoſe acids. The white ponderous ſtriæ which the ſo- 
ation of filyer produces in water containing muriate of 
oda, only in the proportion of half a grain to the pint, 
demonſtrate, in a very ſimple and unequivocal manner, 
he preſence of the acid of that ſalt : But they do not, 

the ſame manner, detect the ſulphuric acid; for, by 
tergman's calculation, at leaſt thirty grains of ſulphate 
f ſoda to the pint, are neceſſary to its producing a ſen- 
dle effect. Add to this, that fixed alkali, chalk, and 
agneſia, precipitate the nitric ſolution of filyer in a 
uch more diſtinct manner. The precipitation of a 
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h ve ineral water by this ſolution cannot therefore ſerye to 
age etermine, in a preciſe manner, to what ſaline or ear- 
err by ſubſtance its mineralization is owing. 
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The ſolution of mercury by the nitric acid, is ſtill 
ore liable to occaſion miſtakes, It not only indicates 
e preſence of the ſulphuric and the muriatic acids in 
aters, but is alſo precipitated in a yellowiſh powder, by 
Wikaline and earthy carbonates; a property which might 
ccafion miſtakes with reſpect to the ſulphuric acid. It is 
ommonly thought, that the very copious white precipi- 
te which it produces in water, muſt be owing to the 
reſence of a muriatic ſalt ; but mucilages and extrac- 
re ſubſtances diſplay the ſame phenomenon,—as is at 
reſent well known to all chemiſts. Befides theſe errors 
nd uncertainties to which we are liable in applying the 
tric ſolution of mercury to this. purpoſe, in conſe- 
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Juence of its producing the ſame precipitate with vari- 
us ſubſtances, the ſtate of the ſolution itſelf is likely to 
ccaſion others; of which we need to be aware, in order 
avoid ſome blunders of no ſmall conſequence, which 
may otherwiſe commit in analyſing waters. Bergman 
has 


220 Examination of Mineral Waters by Reagent; 


has taken notice of a part of the ſingular diverſities q 
fervable in this ſolution, in conſequence of its being p 
pared hot or cold, —eſpecially with reſpect to the col 
of the precipitates which it affords by different interns, 
dia: But he has not faid a word concerning the prope, 
ty which this ſolution poſſeſſes, of being liable to preg, 
pitation by diſtilled water, when highly ſaturated vin 
the mercurial oxide; although M. Monnet had annom 
ced this fact in his Treatiſe on the Solution of Met 
As this is a matter of great importance in regard toi 
analyſis of waters, I therefore engaged in a more parj 
cular examination of it, with a view to aſcertain ande 
tabliſh, at leaſt ſomething concerning it; and I ſucceeb 
ed, as I am about to relate by a very ſimple procek, 
made a great many ſolutions of mercury in very pur 
nitric acid, with different proportions of the two ſy 
flances, hot and cold; and uſing acids of various d 
grees of ſtrength. The following were the reſults ofn 
experiments, 

1. Solutions prepared cold, are with more or leſs rapid 
ty, charged witha quantity of mercury, which 1s greater 
ſmaller, according as the nitric acid is more or leſs co 
centrated. But, whatever quantity of mercury a concet 
trated acid may have diſſolved cold, this ſolution is nem 
precipitated by water. I diffolved, in cold, two drachm 
and a half of mercury, in two drachms of red, and hig 
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ly fuming nitrous acid: the whole weighed in a bot 
containing an ounce cf diſtilled water, one ounce, fo 
drachms, and five grains. The combination took plz 
with amazing rapidity : more than one fourth of the 20 


was loſt in very thick nitrous gas, and in aqueous i 
pou mater, 
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uns exhaled by the heat of the mixture. This ſolu- 
tion was of a dark-green colour, and very tranſparent, 
[ poured ſome drops of it into half an ounce of diſtilled 
ater: there were immediately formed ſome whitiſh 
Ariz, which were diſſolved by ſhaking, and did not 
vield a precipitate, This, however, was the moſt con- 
entrated ſolution that I could prepare in a cold tempe- 
rature: it diſplayed the moſt conſiderable motion and 


Donn. 
let feryeſcence, and yielded the largeſt quantity of ruddy 
rapours. As it had depoſited cryſtals, I added two 


Irachms of diftilled water, which diſſolved the whole, 


xithout exhibiting any appearance of a precipitation. 
cel och, therefore, as are prepared in a cold temperature, 
el, with common nitric acid, and half their weight of mer. 


ury, can be in no danger of being precipitated by wa- 


p 

0 ler, and may be confidently employed in the analyſis 
us r mineral waters. 

 ofn 2, However weak the nitric acid, when expoſed over 


ercury to a conſiderable heat, it diſſolves more of the 
netal than the fame acid cold will diſſolve, even in the 
rongeſt ſtate. The ſolution is of a light yellow colour, 
nd fat and thick: by reſt, it precipitates a yellowiſh 
hapeleſs maſs, which, with boiling water, may be 
neu hanged into a yellow oxide, or beautiful turbith. This 
olution, when poured into diſtilled water, forms a very 
opious precipitate, of a yellow colour reſembling tur- 
th, A ſolution prepared in a cold temperature, will 
xhibit the ſame reſult, if expoſed to a heat fo intenſe 
to make it exhale a good deal of nitrous gas. Theſe 
eated ſolutions ſhould not be employed in the analyſts 
ous i! mineral waters; for they are decompoſed by diſtilled 
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3. The only difference between theſe two ſorts of i; 
lutions appears to be, that there is a much larger qua 
tity of mercurial oxide in that which is precipitatedly 
water, than in that which is not decompoſable in th 
fluid. I proved this truth by a comparative exapaꝶ 
tion of equal quantities of the two ſolutions, in media 
phials, in order to reduce them to red precipitate, | 
obtained, from the ſolution which is liable to precigiy 
tion by water, one-fourth more than from the oth 
The ſpecific gravities likewiſe afford a criterion þ 
which the reſpective proportions of the oxide of mem 
ry in theſe different liquors may be eſtimated, I ex 
pared the weights of equal quantities of three diffeng 
ſolutions of mercury. One of them, which yielded! 
precipitate in diſtilled water, and had been formed} 
the firſt of the above · mentioned operations, weighed ax 
ounce, one drachm, and ſixty- ſeven grains, in a bot 
containing an ounce of diſtilled water. The ſeca 
which had been prepared by a very gentle heat, ca 
municated a light opaline colour to diſtilled water, wi 


out producing any very diſcernible precipitate: With 
weighed, in the ſame bottle, one ounce, fix drachen 
and twenty-four grains. Laſtly, the third of theſe ie d 
curial ſolutions, which was pretty hot, and precipitated | 
a true turbith mineral, of a dirty- yellow colour in di anc. 
ed water, weighed one ounce, ſeven drachms, Moe 
twenty-five grains. I had till one deciſive experimai fr, 
to make, which might either confirm or refute my Min t 
nion. If the ſolution which afforded a precipitate in ny ti 
ſtilled water, owed that property to its containing an cid: 
ceſs of mercurial oxide; in that caſe, the addition WWnazn, 
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more acid might be expeQed to render it incapable of 
vieldiog a precipitate; and this actually happened. 
0n pouring aquafortis into a ſolution which was decom- 
polable by water, it was immediately rendered incapa- 
ble of yielding a precipitate to that fluid, and reduced 
to the ſame ſtate with that which is prepared ſlowly, 
without the application of any greater heat than the tem- 
perature of the atmoſphere, M. Monnet has already re- 
ommended this proceſs, to preſerve cryſtals of mercu- 
al nitrate from being reduced to oxide by the contact 
pf the air. By a contrary proceſs, and by evaporating 
a portion of the acid of a good ſolution not ſuſceptible 
ff precipitation by water, it may be reduced to a ſolu- 
tion containing a much larger proportion of mercurial 
ide, and conſequently ſuſceptible of decompoſition 
by water. It may be reſtored to its former ſtate, by 
dding a quantity of acid equal to what it has loſt, 

Theſe conſiderations appeared to me of importance, 
n order to render the effects of reagents on water 
omewhat leſs uncertain, But, whatever the accuracy 
ith which we proceed in theſe reſearches, however 
xtenſive our knowledge of the degrees of purity, and 
he different ſtates of the ſubſtances which are combi- 
Wed with mineral waters, in order to diſcover their 
nnciples ; if it muſt be acknowledged, tifat each of 
aole reagents indicates the preſence of two or three 
lifferent matters; we mult be always at a loſs to aſcer- 
an the particular natuce of the reſults which they at 
any time produce. Lime, for inſtance, ſeizes carbonic 


acht 
ſe me 
pita 
1 diſt 
1s, a 
>r1med 
my 0 
e in d 
g an cid: it precipitates both ſalts that have alumine or 
ition Wnacnefia for their baſe, and metallic ſalts : Ammoniac 
maroduces the ſame effect: fixed alkali precipitates both 
| theſe 
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theſe and calcareous ſalts: calcareous pruſſiate, pry, | 
fiate of potaſh, and gallic alcohol, precipitate ſulpha * 
and carbonate of iron: the nitric ſolutions ot filyer aui 
mercury decompoſe all ſulphuric and muriatic ſalt 
however different, or however mingled together in the 
ſame water: they are alſo decompoſed themſelves, by 
alkalis, chalk, and magneſia. Amid theſe complicate 
phenomena, how is it poſſible to diſcern the pecula 
nature of any alteration produced in water by any d 
thoſe reagents, or to diſtinguiſh, from their operatic 
whether the water be ſimple or compound? 
Theſe queſtions, though very perplexing at a ting 
when chemiſtry was not conſcious of all her ſtrengh, 
may now, however, be diſcufſed, even with hopes d 
reſolving them in a ſatisfactory manner. — In the fi 
place, I obſerve, that the nature of reagents is mud 
better known than it was a few years ago, and theirn. 
action on the principles of waters much more accurately 
determined; and, from theſe circumſtances, there z 
good reaſon to think, that they may now be uſed wit 
much more advantage than has been hitherto imagined 
Yet, among the many ſkilful chemiſts who have en 
ployed their labours in the analyſis of waters, none but 
M. Baume, Bergman, and Gioanetti, have had any ide 
of the advantages which may be derived from a moi 
liberal uſe of thoſe ſubſtances. Chemiſts have long 
been in uſe to examine mineral waters by reagents 
very ſmall quantities, and commonly in glaſſes : tht 
phenomena of the precipitation produced in this cat 
are carefully obſerved, but the experiment is carried 
no farther. M. Baume, in his Chemiſtry, adviles ! 


ſaturate a certain quantity of mineral water lich yo! 
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. „im to examine, with fixed alkali and acids, to collect 
. the precipitates, and examine their nature. Bergman 
m thinks, that from the weight of the precipitates obtain- 
* ed from ſuch mixtures, the quantity of the mineralizing 
* principles contained in the waters may be eſtimated. 
Other chemiſts, too, have tried this method ; but al- 
mays with ſome particular views: Nobody has ever 
thought of making a regular and complete analyſis of 
mineral waters by this proceſs. To accompliſh it, in 
my opinion, ſeveral pounds of mineral water ſhould be 
mixed with each reagent, till the reagent ceaſe to pro- 
Luce a precipitate from the water, It may be left for 
he ſpace of twenty-four hours in a cloſe-ſftopped veſſel, 
> depoſite the precipitate;—then filtrate the misture, 
nd, after weighing and drying it on a ſtoye, examine 
he precipitate which remains on the filtet by the uſual 
ethods. Thus you may diſcover, with certainty, the 
ature of the ſubſtance on which the reagent has acted, 
nd determine the cauſe of the decompoſition which it 
2s produced. Order may be obſerved in theſe opera- 
ons, by firſt mixing the watets with thoſe ſubſtances 
hich are leaſt capable of altering them, and proceed- 
g to the application of ſuch ſubſtances as may pro- 
uce on them a greater variety of changes, and thoſe 
Joſt diſſicult to eſtimate. I uſually proceed in the fol- 
wing manner in this ſort of analyſis. After examin- 
g the taſte; colour, weight, and all the other phyſical 
toperties of a mineral water, I pour four pounds of 
me-water on an equal quantity of the fluid which I 
examining : if no precipitate is formed in the ſpace 
twenty-four hours, I am ſure that the water contains 
You. IV. P neither 
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neither free carbonic acid, alkaline carbonate, neytry 
ſalts with a baſe of aluminous earth or magneſia, ng 
metallic ſalts. But when a precipitate is either inſtan, 
taneouſly or gradually formed, I filtrate the mixture, 
and examine the chemical properties of the ſediment, 
When the ſediment has no tafte, is inſoluble in wate 
efferveſces with acids, and forms with the ſulphuric sci 
an inſipid ſalt, almoſt inſoluble in water; I conclu 
that it is chalk, and that the lime-water has taken y 
no principle but carbonic acid from the mineral water 
Again, when the precipitate is but ſcanty, is not re 
dily depoſited, produces no efferyeſcence, and affrh 
with ſulphuric acid a ſtyptic, or bitter, and very ſolubl 
ſalt, it muſt then conſiſt of magneſia or aluminous earth, 
or poſſibly of both, I need not here enlarge upon the 
means for diſtinguiſhing between theſe two ſubſtance; 
they muſt be already well known. I ſhall only ad 
that ſuch a variety of thoſe means may be uſed, as 
leave no doubt with reſpect to the nature of the ſub 
ſtance precipitated. 

After this proceſs of examination with lime-watet! 
pour on the ſame mineral water one or two drachmsd 
very cauſtic ammoniac, or introduce into it 'ammoni 
gas, diſengaged from that liquid ſalt by heat. Wha 
the water is ſaturated, I leave the mixture to reſt in 
cloſe veſſel for four and twenty hours: If I then find! 
precipitate formed, as it can be owing only to either ie 
ruginous ſalts, or to ſalts with a baſe of magneſia or al ur at 
mine, I examine its nature by the different operati 
mentioned above, under the account of the tral 
lime. But as ammoniac gas does not act in ſo unitor 
a manner as lime- water, which effects the ſame decol 
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ofitions, it is proper to obſerve that this gas is to be 
iployed only as an auxiliary, from which ſuch accu. 
ate reſults are not to be expected as from the operation 
the preceding reagent, 

After the ſalts with a baſe of aluminous earth or mag- 
lia, have been diſcovered with lime-water or ammoni- 
as; potaſh or ſoda will detect thoſe having a baſe of 
me, ſuch as calcareous ſulphate, and calcareous muri- 
Wich this view I precipitate a few pounds of the 
ater which I examine, with either of theſe fixed alka- 
in liquor, till ſuch time as the water ceaſe to be tur- 
d. As the alkali decompoſes ſalts having a baſe of 
uminous earth, as well as thoſe which owe their for- 
ation to lime ;—if the precipitate reſemble that which 
obtained by the application of lime-water, in form, 
Jour, and quantity, I preſume that the water contains 
calcareous ſalt; and this conjecture is uſually con- 
ed by a chemical analyſis, But when the mixture 
omes much more turbid than that which was form- 
with lime-water, and when the ſediment is more 
derous and copious, and ſooner depoſited ; I then 
er, that it contains lime with a mixture of magneſia, 
alumine, I aſcertain this, by treating the ſediment 
Wha the different operations for the purpoſe, already de- 
eſt bed. It may be naturally conceived, that the iron 
1 find cipitated by reagents, at the ſame time with the ſa- 
her fa terrene ſubſtances, muſt be diſtinguiſhable by its 
or aur and taſte, and that the quantity of the metal ſe- 
eratioWated by theſe proceſſes, muſt be too ſmall to have 
trial influence on the reſults. | | 
unifau need not here explain what ſubſtances the ſulphu- 
decor acid, the nitrous acid, nut- gall, and calcareous and 
22 alkaline 
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alkaline pruſſiates, are capable of precipitating, when 

uſed as reagents. What I have ſaid above on the gene 

ral effects of theſe matters, may be conſidered as ſuf, 

cient. I ſhall only add, that when mixed in a lag 

proportion with mineral waters, they produce pre, 

pitates, from an ex1mination of which we may aſcertay 

the nature and the proportions of their principles; 

proceſs which has been performed by Meſſts Bergin 

and Gioanetti. 

A conſideration of the products which nitric ſolution 

of ſilver or mercury produce in mineral waters, will d; 

tain us longer. Theſe are the beſt reagents for en 

mining large quantities of water, when we with tou 

certain the nature of the acids which waters may cats 

tain, Mineral waters may be conſidered as complete 

analyſed, when the acids which they contain at 

known: for the acids are generally combined with ſont 
of the baſes liable to be detected by the preceding 
agents, The colour, form, and quantity of the precy 
tates formed by ſolutions of mercury and filver, havel 
therto been regarded by chemiſts as indicating ſuffice 
ly the nature of the acids to which their formation 180 
ing. A thick, weighty ſediment, inſtantaneouſly forme 
indicates the preſence of the muriatic acid, If ſcant 
white, and cryſtallized, with nitrate of filver, yellow 
and ſhapeleſs with nitrate of mercury, and in both iaſa 
ces but ſlowly depoſited, it is then to be aſcribed toll 
phuric acid. However, as theſe two acids are often fol 
together in the ſame water, and as alkali and lime like 
wiſe decompoſe thele ſolutions, the reſults are rather 
certain, unleſs we attend at the ſame time to the phyli 
properties of the precipitates. They muſt, thereiore, 
I examiꝶ 
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bene ramihed in a more particular manner. To this end, 
mix the ſolutions of ſilver and mercury with five or ſix 


ne. 
un. pounds of the water which you wiſh to analyſe ; at the 
end of twenty-four hours, filtrate the mixtures, dry the 


ſediments, and then treat them with the uſual proceſſes. 
On heating in a retort the precipitate produced by the 
Titric ſolution of mercury, the portion of that metal 
hich combines with muriatic acid, volatilizes into mild 
11 ercury ; and that which is combined with ſulphuric a- 
Jad. remains at the bottom of the veſlel, and is of a red - 
Jiſh colour. Theſe two ſalts may be likewiſe diſtin- 
iſhed from each other, on this occaſion, by the pheno- 
zena which they exhibit on burning coals. Sulphate 
mercury exhales ſulphureous acid, and takes a red 
olour ; mercurial muriate remains white, and is volati- 
zed without diffuſing any ſmell of ſulphur. Theſe 
henomena like wiſe ſerve to enable us to diſtinguiſh ſuch 
recipitates as may be formed by alkaline ſubſtances 
dntained in waters; for alkaline ſubſtances never give 
ta ſulphureous ſmell, nor are they volatile without 
compoſition, | 
The precipitates produced by the combination of mi- 
tal waters with the nitric ſolution of filver, may be 
amined with the ſame facility. Sulphate of filver is 
re ſoluble than muriate of filver ; and theſe two ſalts 
e therefore ſeparable by diſtilled water. Muriate of 


4 to er may be diſtinguiſhed by its fixity and fuſibility, 
en (oof [fill more readily by its being leſs decompoſable than 
ne lu phate of the ſame metal. Sulphate of filyer, when 
\ther t upon coals, exhales a ſulphureous ſmell, and leaves 
phy oxide of ſilver, which may be melted without any 
relote Mon. I am not to ſpeak here of all the chemical 
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proceſſes which might be adopted to diſtinguiſh between 


ha 

and to ſeparate theſe two ſalts of ſilver. It is enougi, WW (p! 
that ſome of them are here deſcribed. = 
| | It 1 
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DrsTILLAT1ON is uſed in the analyſis of mineral wy 
ters, to diſtinguiſh the gaſeous ſubſtances which thy 
may happen to contain. Thoſe ſubſtances are eithy 
air, more or leſs pure, or carbonic acid, or ſulphur 
ated hydrogenous gas. To diſtinguiſh the nature 1 
the quantity of the gaſeous ſubſtances contained in 
mineral water, take a few pounds of the water, and ut 
them into a retort of ſuch a ſize that they may fill t ere 
ly one half or two thirds full. To this veſſel adapt ee⸗ 
curve tube, entering by its other end, into a glaſs fil 
with mercury. When the apparatus is thus diſpol 
heat the retort till the water fairly boil, or till elal 
fluid ceaſe to paſs into the glaſs containing the men 
ry. When the operation is ended, abſtract From k 
bulk of the gas obtained, the air that was containe 
in the empty part of the retort. The reſt is the a 
form fluid that was contained in the mineral water, tl 
nature of which may be ſoon known, by trying it ml 
a lighted lamp, or tincture of turnſole, or lime-watt 
If it take fire, and emit a fetid ſmell, it is ſulphuratt 
hydrogenous gas: If it extinguiſh a taper, redden tu 
ſole, and precipitate lime- water, it muſt be carbonic 
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cid: Laſtly, if it maintain combuſtion without ese gl 
ing flame, if it be inodorous, and if it alter neither tvWele w 
ſole nor lime-water, it is then atmoſpheric air. Tv lime 


moſpheric air thus obtained from mineral waters pears 


hap) 


— 


Examination of Mineral Waters by Diſtillation. 23 f 


ſeen 
ugh 


happen to be purer than the common air of the atmo- 
ſphere. We can then judge of its purity from the man- 
ner in which it contributes to combuſtion, or by mixing 
with nitrous or hydrogenous gas in Meſſrs Fontana and 
volta's eudiometers. The proceſs employed to obtain ga- 


tion, 
ſeous matters from mineral waters, is entirely the inven- 


un ton of modern chemiſtry. Formerly, they for this pur- 
| ther oſe uſed a wet bladder, which was fitted to the mouth 
cite ec a bottle full of mineral water. The fluid was then 


aken; and from the manner in which the bladder 
as ſwelled, an idea was formed of the quantity of gas 
ontained in the water. We know, at preſent, that 


phur 
e and 


in m 

nd bis operation is not to be depended upon; for water 
Heß erer gives out all its gas without ebullition ; and the 
adapt des of a wet bladder alter the elaſtic fluid which is ob- 
ge :ined, and deſtroy its nature. It is not neceſſary to take 
iſp otice, that the phenomena which take place ia the wa- 
eh er, when gas is ſeparated, ſhould be carefully obſerved ; 


mere nd that when the taſte, the lightneſs, and the ſpark- 
rom l 
tai 
the 20 
ter, ll 
> it wi 
e-watt 


gas, the quantity of it ſubmitted to diſtillation — 
den be proportionably ſmaller. 


its for the extracting of elaſtic fluids from waters. I 
all obſerve, 1. That with reſpect to acidulous waters, 


hurts proceſs cannot be depended upon, without a very 
en tui curate calculation of the weight of the air,-and the 
rbonic egree of preſſure to which the elaſtic fluid is expoſed in 
 exlibiWic glaſſes; — and that, as it is very difficult to eſtimate 


her tun 
The! 
ters 1 
hap? 


tele with ſufficient accuracy, the abſorption of this acid 
lime- water, as has been propaſed by M. Gioanetti, 
ppears preferable. 2. Though it be recommended by 
P 4 Bergman 


ng of the water, ſhew it to contain a large proportion 


duch is the operation recommended by modern che- 
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Bergman for the extracting of ſulphurated bydrogenoy 
gas from ſulphureous waters, it will not anſwer this eng; 
for boiling heat decompoſes this gas; and it is likegi 
decompoled by mercury, which paſſes into the ſtate g 
#thiops, as ſoon as it comes into contact with this ell 
tic fluid. On this account, in my analy ſis of the w 
ters of Enghien, near Montmorency, I have propdly 
the uſe of litharge for the abſorption of this gas in 
cold ſtate, and for purifying ſulphureous waters fng 
all the ſulphur which they contain, 


$ VII. Examination of Mineral Waters by Evaporati 


EVAPORATION is generally conſidered as them 
certain mode of obtaining all the principles containedj 
mineral waters. We haye above abſerved, what 
may here repeat, from the experiments of Meffrs da 


and Cornette, that long boiling may happen to de voi 
poſe ſaline matters diſſolved in waters; for which ra to, 
vue have rather recommended the uſe of reagents. ode 
vaporation, however, affords ſo much additional ili 
mation, when employed together with the ana ed 
Teagents, that it will be proper to give a particuu nc 
count of the beſt method for conducting it. . M 
As the purpoſe of this operation is, to obtain the Me w: 

ed principles of mineral water, it is evident, that ons 
der to diftinguiſh the nature and proportion of Obere 
principles, a certain quantity of the water mult bei t 
mitted to the operation; and accordingly, the ele i 
the proportion in which thoſe principles exiſt in the ke 
ter, ſo much the more of that fluid ſhould be d ae ev; 
nl ſoc 


Twenty pounds of the water may be ſufficient, wie 
. * 6 * Con! 
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ontains a good deal of ſaline matter. But when only a 
very ſmall proportion of ſuch matter appears to be diſ- 
led in it, a much larger quantity muſt be evaporated ; 
times, even no leſs than ſome hundred pounds, The 
ature and ſhape of the veſſels in which mineral waters 
ce expoſed to evaporation, are not matters of indiffer- 
ace. Thoſe made of any metal, except ſilver, are liable 
0 be altered by water: glaſs veſſels, again, of a certain 
ie, are very likely to crack or ſplit : veſſels of very 
ompact and well yarniſhed earth, are the moſt ſuitable 
or this purpoſe, although, when the varniſhing cracks, 
ey are liable to abſorb the ſaline matters. Veſſels of 
porcelain, without a coating, would, no doubt, be the 
noſt anſwerable ; but theſe again are too dear. Che- 


Peral waters, Some adviſe ta diſtil them to dryneſs in 
loſe yeſſels, that no extraneous ſubſtances from the at- 
noſphere may mix with the refidue ; but this operation 
too tedious. Others recommend evaporation by a 
oderate heat, not ſufficient to make them boil; as a 
boiling heat is believed to alter their fixed principles, 
ad to deprive them always of a certain part of thoſe 
principles. This is the opinion of Venel and Bergman. 
I. Monnet, on the contrary, would have us to boil 
ne water; as its motion, when boiled, prevents extra- 
ous matters to infinuate themſelves from the atmo- 
phere, Bergman, to avoid this inconvenience, directs 
Is to cover the evaporatory veſſel with a lid having a 
ole in the middle, through which the vapours may 
ike their eſcape. This laſt method greatly retards 
ae evaporation, as it diminiſhes the ſurface of the fluid 
1 ſo confiderable a degree. It may be employed, at 

firſt, 


niſts have propoſed different methods of evaporating mi- 


— — 
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firſt, till the vapours become ſtrong enough to reno 
the duſt, But the chief difference among chemiſz, 
reſpect to the mode of conducting this operation 
that ſome follow Boulduc in ſeparating the ſubſtang 
which are depoſited as the evaporation goes on, in as 
to obtain each of the principles of the water in a py 
inſulated ſtate ; whereas others would have the ery 
ration carried on to dryneſs, before any ſuch ſepara 
be attempted. I agree with Bergman, in think 
this laſt method the moſt expeditious and the moſt 
tain : for whatever be the precautions adopted ink 
lowing the former method, in ſeparating the diffreg 
matters as they are depoſited or cryſtalliſed, they 
never obtained pure, but always need to be exam 
by a farther analyſis. Beſides, this method is ne 
exact, on account of the loſs occafioned by ſo m 
filtrations : laſtly, it is very difficult and perplexing, a 
renders the evaporation exceedingly tedious, Ming 
waters ſhould then be evaporated to dryneſs ing 
capſules, on a water-bath : it would be till better tor 
glaſs retorts on a ſand-bath. | | 
During the courſe of this evaporation, different pl 
nomena are obſerved. When the water is acidulow 
appears full of bubbles, as ſoon as the heat begin 


make an impreſſion upon it: while the carbonic acililin 
diſengaged, a pellicle and a ſediment are formed, ite 
fiſting of chalk and carbonate of iron: after the fm ©x: 
tion of theſe pellicles, there is a cryſtalliſation of Why" ob 
phate of lime: laſtly, muriates of potaſh and ſoda lu 
cryſtalliſed in cubes on the ſurface ; and, to obtain Mes: 
deliqueſcent ſalts, the evaporation muſt be continue ie 
aich 


dryneſs, 
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ation; 
Let the reſidue then be weighed, and put into a 


nall phial, with three or four times its weight of alco- 
al, Shake the whole, and after letting it reſt for a 


rem 
miſt, | 
Ition, | 


. 


bands hours, filtrate it; preſerve the liquor apart, and 
in , by a gentle heat, or in the air, that portion of the 
a py ſidue on which the ſpiritous fluid has not ated. When 


fliciently dry, it is to he carefully weighed ; and the 
6 which it has ſuffered ſhews what quantity of calca- 
ous or magneſian muriate it contained, as theſe ſalts 
moſt oy yery ſoluble in alcohol. We will ſpeak afterwards 
d ink the method of aſcertaining the exiſtence of theſe two 
diffus in this ſpiritous fl uid, | 

they The refidue, when properly dried, is next to be dilut- 
xa with eight times its weight of cold diſtilled water; 
dd this mixture, after being left to ſettle for ſeveral 
urs, muſt be filtrated. The reſidue is again dried, 
d then boiled half an hour in four or five hundred 
es its weight of cold diſtilled water. It is next to be 
pain filtrated ; and after this laſt operation, there re- 
ains only what the cold water and the boiling water 
ve been inſufficient to diſſolve, The cold water 
puld take up the neutral ſalts, ſuch as ſulphate of ſo- 
or magneſia, muriate of ſoda or potaſh, and fixed al- 
lis, eſpecially ſoda combined with carbonic acid. 
viing water in a large proportion, diſſolves only ſul- 

ate of lime. There are therefore four ſubſtances to 

examined after theſe ditferent operations on the mat- 

r obtained by evaporation : 1. The reſidue which is 

loluble in alcohol, and in water in different tempera- 

res: 2. Salts diſſolved in alcohol: 3. The ſalts which 

ve been taken up by the cold water: 4. Laſtly, Thoſe 

ach have been taken up by the boiling water. We 

I now 
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now proceed to the experiments for diſtinguiſhing they 
different ſubſtances. 

1. The refidue which has withſtood the action of 4, 
cohol, and of cold and hot water, may conſiſt of cala 
reous earth, of carbonate of magneha and iron, of aly 
mine, and of quartz. The two laſt of theſe ſubſtancy 
are very rarely to be found in waters, but the thy 
- firſt are very common, A lighter or deeper brow 
or yellow colour, indicates the preſence of iron. Wha 
the colour of the reſidue is a light grey, it contain 
no iron. When it contains any of that metal, Bey 
man adviſes to moiſten it, and expoſe it to the air ti 
it ruſt. Vinegar then no longer acts upon it. Toe 
plain the methods for ſeparating theſe different matte 
let us ſuppoſe an inſoluble refidue, conſiſting of all th 
five ſubſtances which we have allowed that it ny 
contain, We muſt begin with moiſtening and expd 
ing it to the rays of the ſun. When the iron is {ul 
ficiently ruſted, the reſidue may be digeſted in diſlila 
vinegar. This acid diflolves the lime and magnet 
By evaporating the mixture, we obtain calcarxy 
acetite, which is diſtinguiſhed from acetite of mat 
neſia by not attracting moiſture from the atmoſphe 
Theſe two ſalts may be ſeparated by deliqueſcence, 
rather by pouring ſome ſulphuric acid into the ſolutin 
containing them. The ſulphuric acid forms ſulphateq 
lime, which is precipitated : if there were any mag 
fian acetite, the ſulphate of magneſia, formed by ti 
ſulphuric acid, would remain diſſolved in the liquor, at 
might be obtained by an evaporation judiciouſſy co 
duQed. To aſcertain the quantity of the magneſian al 


calcareous earths contained in this reſidue, precipitate L 
ſulphate 
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ulphates of lime and magneſia formed by the ſulphuric 
cid poured into the acetous ſolution with carbonate of 


| of amn, and weigh the precipitates. When the chalk and 
cila ugneſia of the reſidue are ſeparated, only iron, alu- | 
at ne, and quartz remain. The iron and alumine are | 
ſtancg etached by means of pure muriatic acid, which diſſolves 


th theſe ſalts. The iron is precipitated by pruſſiate 
lime, and the alumine by carbonate of potaſh : the 
vo ſubſtances are then weighed to determine the quan- 
ties The matter which remains after the ſeparation 
the alumine and the iron, is uſually quartzoſe. Its 
vantity is aſcertained by weighing it ; and its nature, 

y melting it with carbonate of ſoda, by means of the 

low-pipe. Theſe are the moſt accurate proceſſes which 

pre been recommended by Bergman, for the exami- 

it mon of the inſoluble reſidue of mineral waters. 

. The alcohol which was uſed in waſhing the dry 

ſidue of the waters, is next taken and evaporated to 

ryneſs. Bergman directs to treat it with ſulphuric acid 

luted in water, in the ſame manner as the acetous ſo- 

tion above taken notice of. But it is to be obſerved, 

lat by this proceſs only the baſe of thoſe falts is diſco- 

red. To determine the nature of the acid, which is 

lually united with magneſia or lime, and ſometimes 

th both in this reſidue, we muſt pour upon the dry 

due a few drops of ſtrongly concentrated ſulphuric 

d, which produces an efferveſcence, and diſengages 
uriatic acid gas, that makes itſelf known by its finell 

nor, gn! white vapour, when the falt under examination 
ves its formation to that acid · Its exiſtence may like- 
le be aſcertained, by diſſolving the whole refidue in 
Ker, and mixing with it a few drops of the nitric ſo- 
lution 


itate tid 


wpaats 
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lution of filyer. With reſpect to the baſe, which, ww 
have already mentioned, conſiſts either of lime oro mag, 
neſia, or of both; the quantity and the nature of its pry 
ciples may be alſo determined by ſulphuric acid, by th 
ſame proceſs which has been explained above in ſpeak, 
ing of the application of the acetous acid, 

3- The lixivium of the former reſidue of the mine 
water, prepared with eight times its weight of cold 
tilled water, contains alkaline neutral ſalts,—ſuch as 


phate of ſoda, muriates or marine ſalts, carbonate of pg * 
aſh or ſoda, and ſulphate of magneſia, Sometimes, pre 
there is a ſmall quantity of ſulphate of iron. er, 
ſalts never exiſt altogether in mineral waters. Sup. 
of ſoda and carbonate of potaſh, are but very ſe%] but 


found in mineral waters; but marine ſalt is often found 
in them, in union with carbonate of ſoda. Sulphateg 
magneſia likewiſe exiſts pretty often in ſuch waten 
and they are even ſometimes found to contain it in 
pretty conſiderable quantity. When this firſt waſhin 
of the reſidue of a mineral water contains only one ne 
tral ſalt ; that ſalt may be very eaſily obtained by eij 
talliſation, and its nature may be known by its fon 
and taſte, and by the manner in which it is affected 
fire and reagents. But this caſe is very rare; and! 
happens much more frequently, that a number of fa 
are united together in this lixivium : We muſt then e 
deavour to ſeparate them by flow evaporation. EN 
this method does not always fully ſucceed, with xi 
ever care this firſt lixivium may be evaporated : each 


the ſalts obtained at different times by evaporation, mul the 
be examined anew. It is moſt commonly carbonate Memen 
ſoda which is depoſited ia a confuſed manner among ui wa 


mMuriati 
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--tic ſalts. Theſe may be ſeparated by a proceſs 
-ibed by M. Giaonetti: It conſiſts in waſhing this 
od ſalt with diſtilled vinegar;—that acid diſſolves the 
donate of ſoda : Dry the mixture, and waſh it anew 
hk alcohol ;—the alcohol takes up the acetite of ſoda, 
dout acting upon the marine ſalt : Evaporate the ſpi- 
as ſolution to dryneſs, and calcine the reſidue ;—the 
ger i decompoſed and burnt. Nothing remains after 
but ſoda, the exact quantity of which is known. 

| The lixivium of the former reſidue of mineral wa- 
prepared with four or five times its weight of boiling 


t contains nothing but ſulphate of lime. Accord- 
ee pure cauſtic ammoniac produces no change upon 
el but cauſtic potaſh forms in it a copious precipitate. 
1 fol yaporating the lixivium to dryneſs, the quantity of 


ne ſalt which it contains is exactly known. 


VII. Of Factitious Mineral Waters. 


ux proceſſes which have been deſcribed for the ex- 
ation of the reſidues obtained by the evaporation of 
ral waters, are ſufficient for diſcovering, with the 


ed Wit accuracy, whatever different ſubſtances may be 
: i ed in thoſe fluids, Yet we muſt till advance a 
ol (any farther, in order to confirm the reſults of our ana- 
hen a We muſt imitate nature by a ſynthetic proceſs, 


ſolve in pure water the ſeveral ſubſtances obtained 
alyſis, from the mineral water which we have been 
each ning. If the factitious mineral water thus formed, 
on, maß the ſame taſle and weight, and exhibit the ſame 
zonate Memena with reagents as the natural mineral water 
h was analyſed,—no fuller proof can be required 
muri of 
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of the accuracy of the analyſis. Such artificial com 
nations happily ſupply, at all times, in all places, any; 
a ſmall expence, medicines equally uſeful for the eum 
diſeaſes, with natural mineral waters, whoſe proper 
are liable to be altered by conveyance from one plac, 
another, and by many other circumſtances, 

The moſt celebrated chemiſts are of opinion, thats 
tural mineral waters may be imitated by art, Mac 
obſerves, that ſince the diſcovery of the carbonic x 
and ſince its power of rendering a great many ſubſtay 
ſoluble in water has been taken notice of, it is becy 
much eaſter to prepare factitious mineral waters, By 
man has given directions for the preparation of faditi 
Spa, Seltz, Pyrmont, &c. waters, In Sweden, he inf 
us, ſuch waters are uſed with great ſucceſs ; u 
himſelf had experience of their good effects. M. 
chanoy has publiſhed a work, in which he gives a fh 
of proceſſes for the artificial preparation of all the mi 
ral waters uſed in medicine. We have therefore g 
reaſon to hope, that chemiſtry may render the at 
medicine ſome important ſervices, by ſupplying { 
valuable medicines, and by weakening and increal 
their energy at pleaſure. 
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DISCOURSE 3 


MobzRN CHEMISTRY in General, and on its 
FIRST PRINCIPLES, | 


— 


| ———C— CC " 


tracing the hiſtory of chemiſtry for theſe laſt twen= 


; and ty years, we find, that, in conſequence of the diſco- 
M. y of the different elaſtic fluids, and their properties, 
5 1 "Wk! theory has loſt much of its credit: Chemiſts 
he 5 re been for ſome time in doubt, whether to reject or 
ore Were to it, and have formed various theories, —the 
eu nber of which is ſcarce inferior to that of thoſe who 
10; g (criouſly engaged in the purſuits of this ſcience, A 
many chemiſts, however, eſpecially in the north, 

e not yet adopted any new theory, but continue 

onnect the theory of Phlogiſton with the newly diſ- 

ered facts. But thoſe who are maſters of the 

ice in all its extent, muſt readily perceive, that the 

11 ner in which that connection is formed, is far from 


g natural or ſatisfactory; and that it conſiſts of for- 
analogies, the inconſiſtency of which is ſufficiently 
Ing, DT 

he doctrine adopted by ſeveral French chemiſts, at 
head of whom we muſt rank M. La voiſier, who con- 
ol. IV. Q tuived 
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trived and laid the foundations of this ſyſtem, is not ſub. 
ject to the ſame difficulties. Its ſimplicity, its ſyſtema. 
tic progreſs, its perſpicuity, and the eaſe with. which i 
is applicable to all the phenomena of chemiſtry, render 
it much ſuperior to any of thoſe which till divide ſuch 
of the philoſophers of Europe as have not adopted i; 
Among the more celebrated of its partiſans, this do, 
trine now boaſts of the names of Lagrange, la Place 
Black, Kirwan, Van Marum, Bertholet, Monge, Mo. 
veau, Chaptal, Charles, Landriani, Schurer, Girtan, 
ner, Jacquin the ſon, Arezula, &c. &c, I have taugit 
this doctrine both in my public and private leQure 
for theſe laſt twelve years, If I might flatter myſelf yith 
having contributed in any degree to elucidate this (yl. 
tem of modern chemical ſcience, either by my le 
tures and writings, or by ſuch diſcoyeries as I har 
publiſhed within theſe fifteen years, I muſt be pm 
mitted to obſerve, that no other theory affords ſo tr 
and full an explanation of all the phenomena of nv 
ture and of the arts, This doctrine has been particu 
ly explained through the whole of this work: But pe 
haps a ſhort view of it may ſtill be of uſe to the 
dent; and I have therefore endeavoured to exhibit, 
the following Diſcourſe, a brief account of the pin 
ples on which it is founded; which may render it mo 
ſtriking, and more eafily intelligible, and which willa 
cordingly be a fort of abſtract of all the leading plend 
mena, to which the others may be referred as to ſo mat 
general heads. 

In all chemical experiments, one of the two ſolos 
ing phenomena is obleryved : 1, Heat is either die 
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ized or fixed: 2. An elaſtic fluid is either formed 
r abſorbed. After theſe two general facts are eſta- 


ub. 
ma. 


it med 2s invariably certain, it may be naturally con- 
nder eired, that the properties and action of heat, with the 
ſuch mation and fixation of elaſtic fluids, are the founda- 


| i, Won of the theory of chemiſtry, Theſe, therefore, 
doc. e the two great objects which muſt here engage our 
lace, ention. 


Mor. 


irtan. „ 1 
a Heat, and of the Formation and Fixation of Elaſtis 
Qures Fluids, 
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Aurnovon the weight, both of ſenſible heat, and 
combined or latent heat, which we have denomi- 
ted taloric, is at preſent unknown, arid cannot 
erelore afford any proof of its material or individual 
iſtence, yet the whole phenomena of chemiſtry con- 
r to prove, that it exiſts as a ſeparate body or ſub- 
nee, poſſeſſes certain unvarying properties or charac- 
tics, and is uniformly ſubje& to certain laws of 
nity, Beſides its power to produce, by its action 
our organs, that ſenſation which we denominate 
1, philoſophers have obſerved it to poſſeſs certain 
lindive properties which can belong to no other 
tance, ſuch as rarefaction, or the ſeparation which 


it mot 
will at 


p phend 
ſo mii 


t produces of the component particles of all na- 
ll bodies ; which, by increafing their bulk, dimi- 
bes their reciprocal attraQion, and, without en- 
ding the maſs, diminiſhes, in the fame propor- 
„ their ſpecific gravity, and ſtrengthens the affini- 
detween the component particles of different bo- 
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dies. The greater the quantity of caloric accumyy 
ted in any body, the more it is compreſſed and co, 
denſed in that body; ſo much the more is its affiniy 
for that body increaſed ; and in the fame proporii 
too, are the properties of the body changed. Fufix 
or liquefaction, volatilization or ſublimation, the pal 
ſage of liquids into the form of vapours or elaſtic flu 
—are effects conſtantly produced by the penetraty 
of heat into thoſe bodies, or rather by its combin 
tion with them. Ice, or water in a ſolid ſtate, | 
comes fluid by abſorbing a certain quantity of e 
ric: A larger proportion of the ſame principle 
ders it inviſible and aëriform. There can be 3 
doubt, that water in a liquid ſtate is a compound 
of ice with a certain quantity of caloric, and that n 
ter in gas or vapour, is equally a compound, 
which the principles are the ſame, but which en 
tains caloric in a larger proportion. Such is the the 
ry of the formation of elaſtic fluids in general: Tix 
are all compounds, conſiſting of a baſe more or leh 
lid, and matter of heat or caloric. As this laſt pn 
ciple is ſubject to laws of attraction peculiar to itlel 
when it eſcapes from one body, it combines with lon 
other ;—or rather, bodies with which caloric 1s cot 
bined, when they have a ſtronger attraction for ( 
ther bodies exhibited to them than for this prin 
ple, diſmiſs it, in order to combine with thoſe otiy 
bodies. 

There is not a ſingle inftance in which theſe phen 
mena of the diſengagement or fixation of caloric, al 
the diſengagement or fixation of elaſtic fluids are 
obſerved, either ſeparately or together, From this ſim 
theo! 
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eory, Which is in reality nothing but a ſtatement of 
ts, it appears that all elaſtic fluids ought to be diſtin- 
iſhed by two names; one denoting their aEriform 
,mbination with caloric,-or which ſort are the generic 
ords, air, or gas, the firſt to be uſed when thoſe ſub- | 
ances are proper for maintaining combuſtion and reſ- 
ration, the ſecond when they do not contribute to 
teſe purpoſes; the other, a ſpecific name, denating 
je particular baſe of the gas or elaſtic fluid. It will 
cordingly be expected, that, in a recapitulation of all 
e facts of chemiſtry, we ſhould give an account of the 
tic fluids which are either produced and diſengaged, 
fixed and abſorbed in the various phenomena be- 


mpg ging to this ſcience. : 

hat a the elaſtic fluids whoſe properties are worthy of 
und, ce, may be arranged in four claſſes. 
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Nic Fluids capable of maintaining Combuſtion, and the 
Reſpiration of Animals. 


Species 1. Vital air. 

2. Atmoſpheric air. 
n for 
$ prin 
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CLass II. 
gie Fluids unfit for maintaining Combuſtion and Re- 
» phengil //1r ation, and neither ſaline nor ſoluble in Water, 


III, al . 1 5 
26 Species 3. Azotic gas. 
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11s ſim 4- Nitrous gas. 
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CLrass III. 


Elaftic Fluids unfit for maintaining Combuſtion and I 
ſpiration, but of a ſaline Nature, and foluble | 
water. | | 


Species 5. Carbonic acid gas. 
| 6. Sulphureous acid gas. 
7. Fluoric acid gas. 
8. Muriatic acid gas. 
9. Oxigenated muriatic acid gas, 
10. Ammoniac gas, 


CLass IV. 


dus 
apes 


Elaſtic Fluids neither proper for maintaining Combuſe 


nor Reſpiration, but inflammable. . 


doſed 


Species 11. Hydrogenous gas. the 


12. Sulphurated hydrogenous gas. Vit 
13. Phoſphorated hydrogenous gas. nly, 
14. Hydrogenous gas mixed with azote. Wi! me 
15. Hydrogenous gas mixed with carb, 0 
acid, Vit: 
f 16. Carbonaccous hydrogenous gas. the 
| ure v 
F the Nature and leading Properties of theſe diff **® 
Species of Elaſtic Fluids. er 


on, n 
| by 0 2 * a1 . 
J. JL! TAL AIR, called by its diſcoverer, Dr PrielvW-omby 
depblogiſticated air, and by ſome other Engel be: 
philoſophers, empyreal air. and principium forbile, Wepid (: 
. . %% 6 
J pret: 
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reſent extracted from many different matters. Preci- 
itate per ſe, or oxide of mercury, red precipitate or ox- 
ge of mercury prepared by nitric acid, precipitates of 
de ſeveral mercurial neutral ſalts formed by alkalis, 
d oxide of lead ſprinkled with a little nitric acid, 
kaline and terrene nitrates, nitrate of ſilver, native 
xide of manganeſe either by itſelf or ſprinkled with 
ulpburic acid, oxigenated muriatic acid, mercurial ace- 
ite, arſeniate of zink, all give out either more or leſs 
it when expoſed to the action of light and heat. 
s diſengagement is evidently effected by the uniform 
don of theſe two principles. It is not contained 
ady. formed in theſe bodies: they contain only its 
lid baſe, which is melted by caloric and light, and 
dus reduced into an elaſtic- fluid ſtate; and as it eſ- 
pes, the oxides by degrees aſſume the metallic ſtate. 
t is alſo obtained from the leaves of plants or trees ex- 
doſed in water charged with carbonic acid to the action 
the rays of the ſun. | 
Vital air is often mixed with a little azotic gas ; 
My, that obtained from oxide of mercury, from oxide 
pf manganeſe, from ſuper-oxigenated muriate of pot- 
u, or from the leaves of plants, is without it. 


nbuſta 


Vital air 1s rather heavier than atmoſpheric air ; it 
the only elaſtic fluid which maintains combuſtion. 
ure vital air is four times as powerful for this effect 
5 atmoſpheric air; that is to ſay, a body requiring 
ur cubic feet of atmoſpheric air to effect its combuſ- 
en, may be burnt with one cubic foot of vital air, 
mbuſtion is accompanied with a go deal of light 
id heat : theſe two phenomena are occaſioned by the 
pd ſeparation of the fire, which forſakes the baſe of 


Q 4 this 


8. 
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this air in proportion as that baſe fixes in the burning 
body. In ſome inſtances of combuſtion effeAed hy 
this air, only heat, but no light, is diſengaged, Thx 
happens when the diſengagement is accompliſhed fog, 
ly and by degrees. It contributes alſo in an eminey 
manner to the reſpiration of animals: and ſuppliz 
their blood with the caloric which raiſes its tempen 
ture above the medium in which they live. 

The baſe of vital air, by combination with carbon 
ſulphur, phoſphorus, azote, arſenic, &c, forms thy 
carbonic, ſulphuric, phoſphoric, nitric, arſenic, & 
acids, It is from its poſſeſſing this property, that us 
have denominated this baſe oxigene, or the acidify 
ing principle. It is to be obſerved, 1. That the 
combinations do not always take place when tha 
combuſtible bodies are immerſed in vital air; and tha 
different degrees of temperature, above the ording 
temperature of the atmoſphere, are generally requ 
ſite to produce them, at leaſt with ſufficient np 
dity. 2. That this baſe or oxigene enters into thel 
compounds in different propertions ; and that, x 
cording as any baſe is more or leſs completely 
turated, the compound differs in its nature from othe 
compounds not ſaturated preciſely in the ſame degret 
3. That its affinity for theſe different matters is not ui 
formly the ſame: accordingly, phoſphorus robs the a 
ſenic acid of its oxigene ; the phoſphoric acid, agal 
yields its oxigene to coal, &c. 4. That when it pallt 
out of one of thoſe bodies in which it has been fixed! 
a ſtate very different from that of elaſtic fluidity, int 
any other body, a fort of combuſtion actually tak 
place ; which is indeed ſlow, and therefore unaccomp 
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.d with either heat or light; as oxigene, in the ſtate 
\ which it exiſts in ſuch bodies, is combined with but 
ty little of thoſe principles. 

Oxigene combined with hydrogene, forms water; 
ich metals, it forms metallic oxides. Coal decompoſes 
aterand metallic oxides at a high temperature; having 
pen en a greater affinity with oxigene, than either hydro- 


ne or metals. 

bon Vital air diſcolours vegetable and animal ſubſtances : 
1s th hen abſorbed by fixed oils, it thickens them, and re- 
ces them into a ſtate reſembling that of wax. With 
at e muriatic and the acetous acids, it forms oxigenated 
uriatic acid and acetic acid or radical vinegar. 

The heat of the ſun, when acting with any conſider. 
bee e energy, diſengages oxigene into the ſtate of vital 
d om many of its combinations; ſuch as the oxides of 
dinayWrcury, filver, gold, nitric acid, oxigenated muriatic 
id, &c. 


Il, Atmoſpheric or common air is a compound of vital 
with azotic gas. One hundred parts of atmoſpheric 
, contain nearly 73 parts of azotic gas and 27 parts of 
al air, This explains the reaſon why only a fourth 
degreet of any quantity of atmoſpheric air is conſumed before 
becomes unfit for maintaining combuſtion ; and why 
phenomenon of combuſtion takes place more flowly, 
is accompanied with leſs heat and light in atmo- 
ric, than in pure vital air. But we muſt obſerve, 


fixed ¶ t there is not perhaps a ſingle inſtance of combuſtion, 
ty, in shich the 27 parts of vital air contained in the com- 
y tak air of the atmoſphere, are entirely abſorbed and 


Lin the combuſtible body; and that accordingly the 
aCritorm 
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abtiform reſidue of atmoſpheric air remaining after it ha 
contributed to combuſtion, is ſcarce ever pure az; 
gas, not even when the burnt body remains in a fixe 
and ſolid ſtate, without mixing with the elaftic fu 
The gas muſt therefore be ſtill more impure, when th 
body is burnt under a bell-glaſs filled with atmoſyher 
air, and affords-a reſidue in a permanent aGriform ſlats 
as charcoal, and all organic matters containing it, do 

There are a number of bodies which alter atmoſphen 
air, by abſorbing the vital air which it contains, By 


we know of none that renew and purify it, except th th 
leaves of vegetables; which, when expoſed to the ny if 
of the ſun, effect a decompoſition of carbonic acid an al 
water, in conſequence of which, they afford a ſupply MF” © 
vital air to the atmoſphere, b 
| A? 
III. Az2tic gas, which exiſts in the atmoſphere n 
large proportion, is thus named, becauſe it very x fal 
proves fatal to animals, and extinguiſhes combultan erte 
and accordingly, appears to be in its nature direly 0 e 
poſite to vital air. Dr Prieſtly called this elaſtic fu pL la 
pbiogiſlicated air; imagining that it derived its noxid elth 
properties from phlogiſtion, diſengaged out of burnu 3h 
bodies, or odorate matters; — in a word, from all th abi 
operations of nature and art, which he has called js Ir Ca 
vi/ticating proceſſes, —It has ſince been proved, that! * < 
fluid exiſts ready formed in the atmoſphere, and is 0 Ipoſec 
ſeparated by the abſorption of vital air. Modern pil 3 
ſophers have made more important diſcoveries cone. 
| | | © OE. Ber 
ing this, than concerning any other elaſtic fluid. Th 
are ſeveral ways of obtaining pure azotic gas. I a ” 
de dete 


which is moſt generally in uſe, is the expoſing of 2 00 
by — 
1 8 
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ty of liquid ſulphure of potaſh to a given quantity of 
tmoſpheric air under bell-glafles : the vital air is by des 
tees abſorbed ; and when it is entirely abſorbed, the 
zotic gas remains pure. We owe this proceſs to Scheele. 
Zerthollet has diſcovered, that it may alſo be obtain- 
I, by treating muſcular fleſh, or the fibrous part of the 
ood, after having waſhed it well, with nitric acid, in an 
pparatus ſuitable for collecting and preſerving gaſes : 
ut theſe animal matters, when uſed for this purpoſe, 
nuſt be perfectly freſh : if altered, they afford, together 
ih the azotic gas, a mixture of carbonic acid. I my- 
f have diſcovered, that the air-bladder of the carp, 
tich Dr Prieſtly had before obſerved to contain noxi- 
ws air, is full of this fluid, which may be obtained fim- 
ly by burſting them under bell- glaſſes filled with water. 

Azotic gas is lighter than atmoſpheric air. It inſtant. 
y extinguiſhes burning tapers ; and acts, with great ra- 
idity and energy, in deſtroying the life of animals im- 
perſed into it. When mixed with vital air, in the pro- 
tion of 73 to 27, it aſſords factitious atmoſpheric air: 
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ha larger proportion, it forms an air noxious to animals. 


* either water, nor earths, nor acids, are known to acc 
wad pon this gas: It appears, however, that it is liable to 
all th abſorbed by the nitric acid, which renders it ruddy. 
ed pl lr Cavendiſh has diſcovered, that three parts of azotic 
that oi” mixed in glaſſes with ſeven parts of vital air, and 
1d al boſed to the action of the electric ſpark, are by de- 
ra pl rees condenſed, ſo as to form the nitric acid: Hence the 
—_ of the formation of this acid in the atmoſphere. 


d. Th L Berthollet has found, that ammoniac is decompoſed 
11 hot nitrie acid, by oxigenated muriatic acid, and by 
de detonation of fulminating gold. He has diſcoyered, 

that 
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that ammoniac conſiſts of five parts by weight of Note 
and one of hy drogene. He has farther diſcovered, that a, 
mal matters contain a great deal of azote, that the amm 
niac obtained from them by the action of fire and pu 
faction, is formed by the union of that azote with hy 
gene, —and that plants, which afford this ſame (alt 
diſtillation, afford it in conſequence of their containiy 
azote, and therefore well deſerve the name of ad 
plants, which has been given them by ſome chem 
I have fince ſatisfied myſelf by experiment, 1. That 
all animal matters, the fibrous part affords the mi 
azotic gas by nitric acid; 2. That after putrefadi 
it contains - no more azote, but affords then 
conſiderable quantity of ammoniac, 3. That ſer: 
vegetable matters, in particular the gluten of fam 
elaſtic gum, green fecula, and ligneous matter, fur 
azotic gas by the action of the nitric acid. 

Theſe remarkable qualities of azotic gas, are partic 
larly worthy the attention of the phyſician. They en 


tribute to explain the difference between animal ande and 
getable matters, the formation of ammoniac, putref gene t 
tion, and the production of the nitric acid from put ptained 
animal matters. Jution, 
As this elaſtic fluid has been by ſome people ci oa gla 
founded with carbonic acid, it is to be remembereW'*"t of 
that azotic gas has no ſenſible taſte,—is much lighte ddened 
than that aeriform acid, and neither reddens tinduſ ntaini 
of turnſole, nor precipitates lime. water. . It is 
an the 
IV. Nitrous gas was in ſome meaſure known to Hale Per tior 
but Dr Prieſtley is properly the diſcoverer of it. If. Bu 
| ela de ful 


1 


Diſcourſe on Modern Chemiſtry. 253 


Allie fluid is diſengaged from nitric acid by the action 
z great number of combuſtible bodies, eſpecially 
getals, oils, mucilages, and alcohol. It extinguiſhes 
gts; it deſtroy animals; it is neither acid nor alkaline; 
is not liable to be altered by pure water. By com- 
nation with vital air, it affords nitric acid; being 
elf nothing but nitric acid, deprived of a part of its 
xigene, and conſequently a compound of azote and ox- 
rene —only, containing more azote and leſs oxigene 
jan the nitric acid, Hence the varieties of this gas, 
cording as azote and vital air are mixed in it in diffe- 
nt proportions ; and hence the uncertainty of its ef- 
ds as an eudiometer. From this we underſtand, why, 
ſeveral inſtances, —eſpecially when, in order to ob- 
in nitrous gas, we uſe a body very greedy of oxigene, 
d requiring a conſiderable quantity of oxigene to ſa» 
rate 1t, —the nitrous gas obtained, contains naked a- 
tic gas; and even, ſometimes, nothing is obtained 
tazotic gas. This nitrous gas, which is formed of a- 
te and oxigene, contains a larger proportion of the 
tigene than atmoſpheric air does. Of this a proof is 
btained by decompoſing it by an alkaline ſulphure in 
Luton, A ſolution of ſulphure of potaſh, when put 
Ito a glaſs filled with nitrous gas, immediately abſorbs 
part of the gas : In a ſhort time, the gas is no longer 
Wened by the contact of air, and becomes fit for 
antaining combuſtion, even better than atmofpheric 
. It is actually converted into air, ſomewhat purer 
an the air of the atmoſphere, or containing a larger 
portion of vital air than atmoſpheric air uſually con- 
ins: But if more nitrous gas be added, and the action 
of the ſulphur ſtill continued, the whole of the vital air 
I 1s 


. 
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is ſoon abſorbed, and what remains is nothing but a ly ty 
tic gas. We may farther obſerve, that nitrous gas em gent, 


municates to flame a green colour, before extinguſlia ies. — 
it; and that, in many inſtances this colour is producyipitat 
by compounds, of which azote forms a part. forn 

Theſe leading properties of nitrous gas, particula&ryſtall 
the rapidity of its combination with vital air, ſhey, ti, alkali 
it bears an analogy to combuſtible bodies; and it Hof th 
been obſerved by Macquer, that the artificial formai t part: 
of nitrous acid by the mixture of theſe two gaſes, Mind of « 
ſpecies of combuſtion ; but as it is not accompami ion o 
with flame, I have not ventured to rank nitrous gaz ee pro 
mong the inflammable gaſes. It differs from amm one, o 
ſpheric air in the proportion of its principles, and nit) 
their ſtate of compreſſion. In nitrous gas, the oxigu pound 
and azote are deprived of all that quantity of ct, ane 
and light which they poſſeſſed in the atmoſphere. Med in 
oxigene, however, ſtill retains enough of both tees in 
principles to occaſion a combuſtion, with flame, of coal; 
ral combuſtible bodies, when immerſed in it, as by 
phorus, &c. matter 

V. Carbonic acid gas. was known before any of I. Su! 
other elaſtic flaids, Dr Black diſcoyered its exiſten com! 
in chalk and alkalis ; and at the fame time ſhewed, thiWiuric : 
it rendered thoſe matters efferveſcent, mild, and ſuſceWuipiure 
tible of cryftallization ; and that, when deprived of more! 
alkaline matters become acrid and cauſtic, and are iy bas a | 
longer liable to eflerveſce, &c. This gas exiſts in the (our t. 


atmoſphere, of which it compoſes nearly one two- h wals: I 

dredth part; in acidulous waters, and in ſome ſubte eddens 

ranicous cavities, ſuck as the Grotto de! Cano, &c, Nt ambine 
near! 
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fly twice as heavy as atmoſpheric air; its ſmell is 
gent, and its taſte acrid ; it extinguiſhes burning 
ies —kills animals, —reddens tincture of turnſole,— 
cipitates lime-water,—renders chalk ſoluble in wa- 
—forms, with all alkaline matters, carbonates, a ſort 
yſtallizable neutral ſalt, in which the properties of 
alkali are ſtill diſcernible, on account of the weak- 
ok the acid. This acid gas, which acts an impor- 
t part in the phenomena of nature and art, is a com- 
ad of carbone and oxigene ; of carbone, in the pro- 
tion of twenty-eight hundred parts, — and oxigene, 
he proportion of ſeyenty-two hundredth parts. As 
bone, of all known bodies, appears to have the ſtrong. 
afficity for oxigene, the carbonic acid is among thoſe 
wounds, of which the decompoſition is the moſt dif- 
lt, and one of the products the moſt frequently ob- 
jed in chemical analyſes. It is formed in all in- 
ces in which bodies containing oxigene are heated 
h coal; as in the reduction of metallic oxides by 
by coal itſelf, &c,—by the decompoſition of orga- 
matters containing coal and water, &c. 


I. Sulphurecus acid gas is obtained, either by the 
combuſtion of ſulphure, or by abſtracting from 
phuric acid a part of its oxigene; and is a compound 
ulphure with oxigene, containing the latter principle 
more ſcanty proportion than ſulphuric acid. This 1 
bas a ſulphureous ſmell, acrid and pungent, and a 1 
y lour taſte ; it extinguiſhes burning bodies, and kills 
mals: Intenſe cold condenſes it inte a liquid ſtate: 
eddens and diſcolours moſt vegetable blue colours: 
ombines with water and with ice, and melts the lat- 
rer 
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ter of theſe ſubſtances by means of the heat which 


gives out as it becomes fixed: it abſorbs, by degree or be 
oxigene from the atmoſphere; and in conſequence g 
that, paſſes into the ſtate of ſulphuric acid. X. 
eat f 
VII. Fluoric acid gas is diſengaged from native He of n 
ate of lime, or vitreous ſpar, by ſulphuric acid. Its know 
and taſte are very ſtrong : it diſſolves filiceous earth om th 
and holds it ſuſpended in an aëriform inviſible u leeys 
The contact of water, by fixing it, ſeparates a pom s ſmell 
of that earth: Alkalis ſeparate it entirely, The 1 ns and 
ture of this acid gas is unknown; and if it be like nofnreuiſh 
other mineral acids, a compound, conſiſting of a fm ours f 
acidifiable baſe with oxigene, its acidifiable radical hem all 
ciple muſt have a very ſtrong affiuity with oxigene; H wax, 
even coal is not able to decompoſe this gas, by detachi uſcd a 
that principle. potic ga: 
ne of 
VIII. Murzatic acid gas is nothing but muriatic , form w 
purified from water, and melted by caloric into an eli; and 
tic fluid. Its ſmell, which is lively and ſuffocating ence : 
its taſte, which is very ſtrong, —its ſolubility in cold fluid 
ter, which readily abſorbs it, and ſeparates the Hees dec 
by which it was maintained in a ſtate of elaſtic fluidityWunatic a 
—the peculiar neutral ſalts which it forms with terei , and 
and alkaline baſes, —and the white vapour which 1s 0088t rema 
ſerved whenever it comes into contact with water very 
ſolved in the atmoſphere, —are its diſtinguiſhing eu nbuſtib 
racteriſtics. Its. intimate nature, cr component ptinad er acid 


ples, are unknown ; its acidifiable baſe has undoubteif ble by 
ly a very ſtrong affinity with oxigene, as theſe pt hhenger at 
ples have never yet been ſeparated, Nay, we are abo thoſe 
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o ſee, that this acid abſtracts oxigene from various o- 
ger bodies, when they are ſaturated with it. 


IX. Oxigenated mariatic acid gas is diſengaged with 
reat facility during the reciprocal action of native ox- 
le of manganeſe and muriatic acid. This peculiar gas 
known to be produced by the tranſition of oxigene 
om the manganeſe into the muriatic acid. This gas 
lways retains a colouring part, of a greeniſh yellow: 
Wis ſmell is ſtrong and pungent : It is not acid: It weak- 
ns and reddens the flame of a taper, but does not ex 
Inguiſh it: It is very quickly fatal to animals: It diſ- 
ours ſtuffs, tincture of turnſole, and flowers, rendering 
tem all white: It likewiſe diſcolours and whitens yel- 
wax, &c.: It decompoſes ammoniac, which may now 
uſed as a preſervative againſt its noxious effects ; the 
otic gas of the ammoniac is ſeparated, while the oxl- 
ne of the muriatic gas combines with its hydrogene 
form water: It condenſes fixed oils : It oxidates me- 
b; and even mercury and gold are ſubject to its in- 
ence : It is ſoluble in water, and communicates to 
it fluid all its properties: The contact of light by de- 
es decompoſes it, and reduces it into the ſtate of pure 
natic acid, The formation of oxigenated muriatic 
0, and oxigenated muriatic acid gas, is one of the 
ſt remarkable diſcoveries of modern chemiſtry, This 
covery ſhews, that the relations of muriatic acid to 
buſtible bodies are directly contrary to thoſe of the 
ber acids. All the other acids appear to be decom- 
able by moſt of the metals, which have in general a 
anger affinity with oxigene than the combuſtible ba- 
of thoſe acids have. The muriatic acid, on ths con- 
„ R trary, 
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trary, is not decompoſed by any metal: none of the 


1 en 
detaches its oxigene; and in confequence of thi, . 
ſcarce acts on any of the metals. Its baſe which he art 
unknown, is not only intimately connected with the the 
cidifying principle, but even detaches that princ erthol 

from ſeveral other metallic oxides, ſuch as thoſe of 
cury, lead, iron, &c. when ſaturated, it is no longer ; AP 
cid; as exceſs of oxigene deſtroys its acidity. The gage. 
is directly contrary with many other combuſlible More ra 
dies. Its exceſs of oxigene enables it to act upon of com: 
. tals, on which, in its ordinary ſtate, it produces fluid 
| change; ſuch particularly, are antimony, filyer, be a 
| gold. While theſe metals rob it of this excels of cold 
gene, they are by degrees burned, and diffolved io Will ut 
* muriatic acid, which returns itſelf into its original t wh; 
Y Theſe oxidations and ſolutions of metals, by the Mit it 
[ nated muriatic acid are accompliſhed without eſſeꝶ blue a 
cence, in the ſame manner as a ſalt is diffolved in i bonic 
| for the metal takes up the ſuperabundant oxigenWmbina 
| the liquid acid quietly, and with much more eaſe l dieng 
| if it were obliged to diſengage it from a combulllMid whi 
baſe. Oxigenated muriatic acid likewiſe diffolves Amme 
tallic oxides, and thereby forms oxigenated mural oxige! 
very different in their nature from ſimple murucompa 
The moſt ſtriking and moſt remarkable of theſe di h mur 
ences appears in the combinations of the acid, in tic ga 
ferent ſtates with oxide of mercury. With oxigen ich ha 
muriatic acid, oxide of mercury forms corro/ive ſublmagyconſiit 
With ſimple muriatic acid, the ſame oxide forms Wmmon 
mercury. The differences between theſe two ſalts Mich aff 
therefore owing to the differences between the and a 
Rates of the acid in reſpect to the proportions of Wilts of 


g 
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igene, The fingular properties of the oxigenated 
wuriatic acid render it extremely uſeful in ſeveral of 
ge arts: ſome of which indeed owe their origin to it, 
the bleaching of linen and cotton diſcovered by M. 
erthollet. 


X. Ammoniac gas, diſcovered by Dr Prieſtley, is diſ- 
aged by heat from liquid ammaoniac, and, with till 
ore rapidity, from a mixture of ammoniacal muriate, ' 
common ſal ammoniac, with quick-lime. This elaſ- 
fluid, when collected in glaſſes over mercury, is found 
be a little heavier . than atmoſpheric air. The degree 
cold or preſſure at which it loſes its atriform fluidity, 
ſill undetermined. It combines with water, giving 
, While the combination takes place, a good deal of 
at : it melts ice: it renders ſyrup of violets, as well 
blue and red flowers, green : it combines rapidly with 
pbonic, ſulphureous, and muriatic acid gaſes; theſe 
mbinations produce a good deal of heat : as this heat 
diſengaged from the two elaſtic fluids, theſe become 
Id while the combinations are forming. 
Ammoniac gas is ſpeedily decompoſed by the contact 
oxigenated muriatic acid gas: the decompoſition is 
companied by heat: a quantity of water, charged 
th muriatic acid, is formed, and there is a reſidue of - 
otic gas. This experiment, as well as ſeveral others 
ih have been already mentioned, proves ammoniac 
conſiſt of hydrogene and azote. The decompoſition 
ammoniacal copper, and of fulninating gold and ſiluer, 
ch afford, by the action of fire, water, reduced me- 
and azotic gas, is another proof that ammoniac gas 
its of theſe principles; for, the hydrogene of this 
R 2 alkali 
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alkali having a ſtronger affinity for oxigene than eite 
gold or ſilver, detaches it from the oxides of theſe ny 
tals, and, leaving its azote to be diſengaged into 3 * 
zeous ſtate, forms water with the oxigene which it by 
acquired in this manner, The phenomena of this 
compoſition of ammoniac by oxides are very much i 
verſiſied from that which oxide of copper effect ſhy 


ombuſ 
zrmed= 
herefore 
zoſt of 
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ronger 


Jan that 
ly, and with the aſſiſtance of a ſtrong heat,—to the , fluid 
mazing rapidity with which ammoniacal oxide of ie wats 


is reduced, when it detonates by the momentary cy 
tact of heat. The diverſity of theſe phenomena is on 
ing to the various affinities of oxigene with the differe 
metals. 

Oxides of zinc and iron, which, in their metal 
ſtate, decompoſe water, have not the ſame power on 
ammoniac ; for theſe metals have a greater affinity mi 
oxigene, than oxigene has with hydrogene. Here 
is eaſy to conceive, 1. how ammoniac is produced! 
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the putrifaction of animal ſubſtances, and during the into th. 
compoſition of water and nitric acid by ſome metals by iror 
tin. 2. How, in oppoſite circumſtances, when amm hydro, 
ac is decompoſed by metallic oxides, the nitric Mee two 
comes to be formed, donic, e 
| The leay 

XI. Pure hydrogenous gas, univerſally known Hs the 
name of inflammable air, is the lighteſt of all acm and di 
fluids : When very pure, it is thirteen or fourteen , Light 
lighter than atmoſpheric air. It extinguiſhes bum withoy 
bodies: it kills animals: it is kindled by the conta ppears t 
the eleric ſpark, or of any flaming combuſtible boi thus fo, 
it burns with a bright flame. Fifteen parts of this e is dil 
abſorb, in burning, eighty-fiye of vital air; and by WF egetab 


combul 
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ombuſtion, an hundred parts of very pure water are 
med—if the elaſtic flaids be pure. The water is 
refore a compound of theſe two bodies, deprived of 
oft of the heat which is neceſſary to maintain them 
the ſtate of elaſtic fluidity. All ſubſtances having a 
onger affinity with any one of theſe two principles, 
an that by which their union is maintained, decompoſe 
bs fluid. Thus, iron, zinc, coal, and oil, decom- 
ſe water, and ſeparate hydrogene from it into a ga- 
ous ſtate ; as they have a ſtronger affinity with the 
ſe of vital air or oxigene than it has with hydrogene. 
rom this it is clear, that hydrogenous gas cannot be 
pected to decompole carbonic acid, or the oxides of 
cand iron : On the contrary, ſulphur, and ſuch me- 
k as do not decompoſe water, give up the oxigene 
ich they contain, in the ſtate of ſulphuric acid, and 
metallic oxides, to hydrogenous gas: which reduces 
e former into the ſtate of pure ſulphur, and the lat- 
into the ſtate of metals. This decompoſition of wa- 
r by iron and zinc, is the cauſe from which proceeds 
e hydrogenous gas produced during the ſolution of 
ſe two metals by the ſulphuric, the muriatic, the 
donic, or the acetous acid. 

Tie leaves of vegetables, on the contrary, appear to 
els the property of abſorbing the hydrogene of wa- 
and diſengaging its oxigene into the ſtate of pure 
Light contributes greatly to this decompoſition 
L without the contact of light it is never effected. 
appears to ſerve for the purpoſe of melting oxigene, 
thus forming it into vital air; and, while the oxi- 
Dees diſengaged, the hydrogene becomes fixed in 
yegetable, and ſerves, no doubt, for the produc- 


R 3 tion. 
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tion of oil. We begin to perceive that hydrogene coy 
bines with carbone and a ſmall proportion of oxigene g 
form the oil of vegetables; and that theſe again decow. 
poſe carbonic acid together with water, to abſorb 
carbone of the firſt, and the hydrogene of the laſt of thi 
compounds, Hydrogene, or the baſe of hydrogen 
gas, forms ammoniac, by combination with aut 
or the baſe of azotic gas. M. Berthollet, by ang 
ing that ſalt, has ſhewn this to be its compoſition 
But we have not yet been able to form ammoni 
by the immediate combination of rhefe two principls 
We have never yet been able to feparate the mat 
of heat combined in hydrogenous gas, to which t 
gas owes its elaſtic fluidity, without fixing the hydn 
gene in ſome other compound; and therefore, wet 
ſtill unacquainted with hydrogene in a ſolitary infulats 
ſtate. The degree of preffure or cold neceffary toe 
this ſeparation, muſt be ſuch as we have not yet lean 
to apply: Every thing, indeed, concurs to ſhey, t 
either the one or theothermuſt be in an extreme degi 
The ſudden diſengagement, and the rapid inflamm 
tion of hydrogenous gas, produce all the fulminati 
and detonations which are obſerved in chemiſtry, I 
inſtantaneous recompoſition of water is almoſt inyar 
bly the conſequence of theſe detonations. 
Hydrogenous gas performs an important part in 
phenomena of nature. A great quantity of it is pit 
duced and diſengaged in mines : It there reduc 
and colours various metallic oxides : it riſes in the 
moſphere, is carried about by the winds, and ki 
dled by the electric ſpark : accordingly, it acts f 
part of thunder; and immediately upon its detonati 
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quantity of water is formed, which ſtreams down up- 
the earth. 

The inflammation of this gas by the electric ſpark, is 
e of the moſt remarkable phenomena in nature, and 
ge of thoſe of which the origin is leaſt known, We 
equally at a loſs to explain, how the electric ſpark 
mes to be capable of fixing a mixture of vital air and 
tic gas into nitric acid, 


XII. Sulphurated hydrogenous gas, ar hepatic gas, 
i been very well diſtinguiſhed from other hepatic ga- 
by Bergman. It is obtained from ſolid alkaline ſul- 
bures, or livers of ſulphur, by decompoſing them with 
ds in a pneumato-chemical apparatus. This aëri- 
m fluid has a very fetid ſmell ; it kills animals: it 
nders ſyrup of violets green: vital air precipitates 
phur from it; it is kindled by the electric ſpark, and 
the contact of burning bodies: it burns with a red- 
ih blue flame; and, as it burns, depoſites ſulphur on 
e ſides of the veſſels containing it: the ruddy nitrous 
id, the ſulphureous acid, and the oxigenated muria- 
acid decompoſe it, deſtroy its elaſtic fluidity, and 
parate the ſulphur. It combines with water, and the 
lution is decompoſed by the action of air: ſulphura- 
xd hy drogenous gas colours and reduces oxides of lead, 
muth, &c. ; it precipitates ſolutions of metals. Some 
hetals, particularly mercury and filver, ſeparate 
be ſulphur ; accordingly, when paſſed through glaſſes 
ontaining mercury, a great part of it is decompoſed. 

All theſe phenomena agree in ſhewing, that this gas 
ontains ſulphur in a very attenuated ſtate, M. Gen- 
embre, by an analyſis, has diſcoyered it to conſiſt of 
R 4 Lydrogenous 
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hydragenous gas and ſulphur ; to the ſolution or ſufye 


fion of ſulphur, it owes its diſtinguiſhing charaQteris 


The ſulphur, however much attenuated, does not bun 


at the ſame time with the hydrogenous gas, hut is; 
part depoſited during the combuſtion of the gas? Jy 
cauſe of this phenomenon is, that hydrogenous gas du 


not need combuſtion of ſo high a temperature as ſulphyl 


It is ſulphurated hydrogenaus gas which mineral 


 ſulphureous waters. On this account, the common a 


never precipitate ſulphur from thoſe waters; but 4 
nitrous acid, the ſulphureous acid, and the oxigenz 
muriatic acid, in which the oxigene is not very intimay 
ly combined with the acidifiable baſe, ſeparate the 
phur by abſorbing the hydrogene. If too much of u 
of theſe acids be employed, eſpecially of the oxigenaty 
muriatic acid, the ſulphur of this gas will be bum 
and converted into ſulphuric acid; and then no prey 


pitate will appear. 


Our acquaintance with ſulphurated hydrogenous| 
enables us to explain ſeveral things concerning ſulphi 
which we were before unable to account for. 1. 


know now, why ſolid ſulphures, recently prepared, 
without ſmell; and what occaſions their becoming 
ſtrongly fetid, when moiſtened: 2. It appears t 
water, though not decompoſable by ſulphur alone 
eaſily decompoled by the joint action of ſulphur and 
Kaline matters: 3. We underſtand fully, how alkali 


ſulphures come to be decompoſed by the air, and by! 
yeral metallic oxides, eſpecially by the oxides of mel 


which do not decompole water: 4. The theory of! 


phureous mineral waters is now ealy to explain; as 
as the hiſtory of their decompoſition by air and metal 


oxides; and the difficulties which were formerly fon 
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all attempts to detect the ſulphur by ſimple acigs, 


vile it was not ſuſpected to exiſt in thoſe waters in any 
ther ſlate but ſulphure or hepar, ' | 


XIII. Pboſpborated hydrogenous gas was diſcovered by 
Gengembre, who called it at the firſt, phoſþboric gas. 
e obtained it, by boiling a lixivium of cauſtic potaſh 
ith half its weight of phoſphorus, and receiving the 
aftic fluid that was diſengaged, into glaſſes containing 
ercury, It kindles by the mere contact of air, pro- 
eing as it takes fire, a faint exploſion, The ſolid 
boſphoric acid which it affords, forms, when burning, 
ſort of corona in the air, when not agitated ; and to- 
ds its extremity, the diameter of the flame does not 
Iminiſh, but is enlarged, When mixed with vital air 
der glaſſes, it burns with the greateſt rapidity, and 
pduces ſuch heat and dilatation that the glaſſes burſt 
they be not very thick, or if the proportions of the 
ture be too large. M. Gengembre has ſhown, that 
is new gas is a ſolution of phoſphorus and hydrogenous 
s, It bears a conſiderable reſemblance to ſulphurated 
ydrogenous gas; and differs from it in nothing but the 
ture of the combuſtible body ſuſpended in the hydro- 
nous gas. As phoſphorus is much more combultible 
jan ſulphur, phoſphoric hydrogenous gas kindles in the 
the phoſphorus is firſt kindled, and communicates 
einflammation to the hydrogenous gas, which is heated 
its combuſtion. In ſulphurated hydrogenous gas, on 
* contrary, the hydrogenous gas is kindled only by the 
atact of ſome burning body; and the ſulphur not 
10g ſufficiently heated, is ſeparated unburnt. 


MV. Hydrogen:us gas, mixed with azotic gas, forms 
that 
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that elaſtic fluid which M. Volta has denominated ;x 
 Aammable air of marſhes. It is produced by the pu 
faction of ſome vegetable matters, and of all animatf 
ances. It is diſengaged from waters in marſhes, pon; 
houſes of office, and all places where there are aun 
matters putrefying in water, It either accompanies, y 
eedes, or follows the formation of ammoniac which tu 
place in putrefaction. I take it to be a fimple mim 
of which the component parts are not united by con 
nation; for, were they actually combined, the nf 
would be ammoniac : but it differs from ammoniae, 1 
In the elaſtic ſtate of the two fluids of which it confi 
2, In the proportions of thoſe elaſtic fluids, which 
in this mixed acid, but in ammoniac are always the (ant 
We are indebted for our preſent accurate knowledrei 
this gas to M. Berthollet. In the years 1778 x 
1779, I examined the inflammable gas of marſhes, u 
diſcovered it to contain carbonic acid: but in ſeyerlt 
thoſe gaſes, found in different parts of the neighbag 
hood of Paris, I found a mixture, the nature of which 
did not properly diſtinguiſh; although I afferted, as my 
may be ſeen in the 164th page of the collection of n 
Memoirs in Bvo, that it is ſometimes accompanied, 
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| even has its place ſupplied by phlogiſticated gas, wid: wit 
as I have elſewhere ſhewn, is the ſame with what weng c⸗ 
preſent call azotic gas. Theſe were merely vague Mfeatiy t 


ſertions at the time when I inſerted them in my 
moirs: but M. Berthollet has ſince communicated 


fluid f 
hen caſ 


= them a degree of certainty and precifion which ind duute 
me to diſtinguiſh this gas by the peculiar names ab, abſor 

given to it. ces, ani 

Hydrogenous gas, mixed with azotic gas, burns u coal 


a blue flame, It detonizes, but not eaſily, with vital! 
Wh 
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hen cauſed to detonize, in M. Volta's eudiometer, it 


und to produce ſome drops of water, and a reſidue 
ore or leſs pure. 


XV. I diſtinguiſh, by the title of Dydrogenons gas 
red with carbonic acid, that gas which is obtained by 
nillation from many vegetable matters, particularly 
m fartar, and all tartareous ſalts; from acetous ſalts; 
pm hard wood; from charcoal burning with the help 
water ; from mineral coal, &c. 

t does not burn very readily ; but it is not abſolutely 
zombuſtible, even though three fourths of its bulk be 
thonic acid. This acid is ſeparated from it, and the 
lrogenous gas purified by lime-water and cauſtic al- 
b. It is a ſimple mixture, without combination. Hy- 
vgenous gas is not capable of decompoſing carbonic 
d; for coal decompoſes water, having a ſtronger aſſi- 
y than hydrogene for its oxigene. 


XVI. Za/tly, It is now known that coal, though very 
ach fixed in cloſe veſſels, and in our common fires, is 
dle to be redued to vapour, and diffolved into elaſtic 
ds, in a very high temperature. Hydrogenous gas 
s with more energy then any other ſubſtance in dil- 
ring carbone, and maintaining it in ſuſpenſion ; it fre- 
ently therefore carries it with it, as it aſſumes an elaſ- 
fluid form. It is this mixed gas that is difengaged, 
ben caſt iron and ſteel are diſſolved in ſulphureous a- 
Idiluted in water. In conſequence of the former ha- 
g abſorbed carbonaceous matter in the tops of the fur- 
ces, and the latter in its cementation, it even appears 
tt coal may be directly diſſolved in hydrogenous gas, 
by 
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by directing the rays of the ſun from the focus of a g 
ror, through the middle of a glaſs filled with this 0 
upon coal placed on mercury in the bottom of thegly 
This fluid burns with a blue flame; and gives out & 
ring its combuſtion, ſmall white or reddiſh ſpatks, N 
exiſtence of coal in ſolution in this gas, appears from 
gravity, and from its combuſtion in vital air, which pr 
duces carbonic acid. It likewiſe appears, that © 
communicates to hydrogenous gas its well-known fe 
ſmell, or at leaſt it renders that ſmell ſtronger. Lal 
coal modifies the effects of this gas, and changes then 
ſults of its combinations. Thus, a mixed gas, formedh 
the ſolution of coal in azotic gas, ſeems to be the cob 
ing matter of Pruſſian blue. But we are not yet acqui 


unted 
| vie u 
cover! 
a ſuffi 
On co 
ſent | 
ey ma. 
then 
ent is t 
d mut 
nſeque 
t this 
Iphene 
accout 


ted with all the compounds into which coal enters: i met! 
the ſame is to be ſaid ofthe various mixtures of all the o be 
with one another, which certainly take place in a graffi: impo 
many inſtances, but of which chemiſtry has not yet ¶eention 
timated the effects. lt is wi 
this pt 
Of the Application of the Facts which have been call ot im 
concerning the Nature and Properties of Elaſtic Hui facts, 
to the great Chemical Phenomena produced by Mufteen 
and Art. s chan 
om the 
Ir is now acknowledged as an unqueſtionable laWroceed 1 
that there is perhaps not a ſingle phenumenon ia s theſe 
miſtry in which ſome elaſtic fluid is not either diſengag der: 

or fixed; nay, ſometimes both the diſengagement Wl 1. The 
fixation of elaſtic fluids take place on the ſame occalionWe prod: 
and the diſcoveries of the moderns have proved, that both. 


manner 1a which ſuch phenomena were formerly 3 
counte 
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unted for, neither explained the cauſes, nor gave a 
# view of the effects. The perſpicuity which theſe 
-oyeries have introduced into this part of the ſcience, 
: ſufficient proof of their importance. 

On comparing the numerous facts which conſtitute the 
ſent ſyſtem of chemical knowledge, it appears that 
ey may be reduced to a few general claſſes, contain- 
them all under diftin& heads. Such an arrange- 
ent is the more neceſſary, as it ſhows the connections 
d mutual relations of thoſe facts; and muſt form, of 
nſequence, the elements of the ſcience of chemiſtry. 
t this laſt object cannot be attained, till all the gene- 
phenomena be explained: and as we are ſtill unable 
account for a number of theſe, as I am about to ſhow, 
is method of laying down the elements of chemiſtry 
to be conſidered in no other light than as a propoſal, 
e importance and utility of which render it worthy the 
tention of philoſophers. 

[tis with a view to contribute in part to the carrying 
this project into execution, or at leaſt to ſhow that it 
not impoſſible, that I have attempted to reduce all 
je facts, and the whole theory of chemiſtry, under 
urteen leading phenomena, comprehending the vari- 
s changes which natural bodies are liable to ſuffer 
vm the action of the chemical affinities. In order to 
Deed regularly from ſimple to compound, in explain- 
3 theſe phenomena, I arrange them in the following 
der: 


1. The abſorption or diſengagement of caloric, and 
e prod uction or diminution of heat, with the etfects 
| both, 

2. The 
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bined heat. It is alſo to be obſerved, that as every 
rent body contains a different quantity of heat, or, 
other words, different bodies have different capaci- 
« of heat, therefore preſſure or combination muſt 
oduce, from different bodies, very different quanti- 
« of this ſubſtance. For which reaſon, this pheno- 
non, which accompanies a great part of the opera- 
ns of chemiſtry, ſhould be obſerved and eſtimated 
th the utmoſt care, in experiments in which accuracy 
intended. Similar to this, is the manner in which 
e apparent deſtruction of heat or abſorption of caloric 
es place, which is likewiſe very often obſerved in 
emical proceſſes. It always depends on the increaſe 
the bulk of bodies, and on their then acquiring a 
ater capacity for the reception of caloric. Both of 
ſe phenomena, therefore, may be eſtimated mecha- 
ally, or merely by obſerving how the particles of 
lies are compreſſed together, or removed from each 
her. But in order to form a more juſt idea of it, we 
ut add to this mechanical cauſe, the conſideration of 
particular chemical attraction or affinity between 
at and the body on which we are obſerving its ope- 
non. The maderns have made a great many diſcove- 
teſpecting the influence of caloric in combinations 
| decompoſitions, 


fe 


na in nature. We may diſtinguiſh two diſtin elaſ- 
of combuſtions,—thoſe which take place in the air, 
L thoſe which take place apparently without the 
tact of vital air, but on ſubſtances containing its 


no 
vs 


Combuſtions 


ll. Combuſtion is one of the moſt important pheno- 


d , r * je 2 


of colouring ; if, with Euler, we confider differenty 


utmoſt facility; others require, in order to their e 


of azotic gas then becomes much larger, —and the 


. refaQtion, which accompany every ſpecies of comb 


Combuſtions effected by the contact of air, are, wh 
been already ſaid, combinations of the combuſtible hy 
with the baſe of vital air or oxigene. In propa 
theſe combinations take place, the matter of light 
caloric are ſeparated from the oxigene, and appem 
the form of ſenſible heat and light. There are { 
combuſtible bodies which diſengage theſe fluids fl 
from vital air, and afford only little heat when d 
burn: others, again, diſengage theſe principles u 
ly, and cauſe them to appear in the form of ſpark 
light, and glowing heat, By communicating mom 
leſs oſcillation to this light, they give it different ſhal 
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loured rays of light as being all the ſame matter, al 
actuated by different oſcillations, ſimilar to the yi 
tions of ſound. In certain combuſtions effected by a 
the combuſtible bodies have ſo great an affinity to 
baſe of the elaſtic fluid, that they attract it with 


bination with oxigene, a temperature ſometimes « 
ceedingly high, which appears to promote the attradh 
influence of the combuſtible body on that baſe. U 
theory accounts for the increaſe of the weight of 
burat body ; the change of its ſtate ; the impunity 
atmoſpheric air after combuſtion, for the proporti 


I. The 
o eſti 
nces ; 1 
. 
do Co! 
r com! 
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verſity of the phenomena, ſuch as flame, heat, and 


tion which is effected in the atmoſphere. 
The ſecond claſs of combuſtions is generally eſſed 
in cloſe veſſels. It conſiſts in general in the tranſit 


of oxigene, either more or leſs ſolid, out of a body 
Jen 
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dy burnt, into an unburnt body. It depends upon 

e different eleQive attractions of this principle, for dif- 

rent combuſtible baſes. To this claſs belong, the oxi« 

tion of metals by acids, - the reduction of metallic ox« 

les by coal, the combuſtion of ſulphur, phoſphorus, 

al, and carbure of iron by nitric acid, the cotfibuſ 

n of hydrogene, the principle of ammoniac, by the 
jgenated muriatic acid, &c. &c. Ia all theſe inſtances, 

gene paſſes out of one body into another; and as it 

u not melted by heat and light, theſe combuſtions ge- 

ally take place without flame. We may obſerve, 

it in theſe inſtances of combuſtion, which may be 

ed tacit, the property of combuſtibility is not loſt, 

t only transferred from the body which abſorbs the 

gene to that which loſes it. We may likewiſe add, 

it as oxigene is more or leſs ſolid, that is, more or leſs 

litute of heat and hght, in the compounds into which 

nters, bodies which detach it may ſometimes abſorb 

na ſlate more pure and ſolid than that in which it was 

tained in thoſe in which it before exiſted i and the 

ngagement of heat, and even of light, muſt then 

e place. Such 1s the origin of theſe two phenomena 

etonations by nitre,—in the apparent action of nitric 
don ſulphur, coal, phoſphorus, the generality of 

tals, oils, and alcohol, 


the 
and ll. The ect, of light on bodies, have not been hi- 
omi eſtimated any other way than by their conſe- 


aces; their cauſe has never yet been properly ex- 
ed. It has been long known to act upon vegeta- 
to communicate to them colour, and to develope 
r combuſtible principles. Scheele obſerved, that 
Wo. IV. 8 the 
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the rays of the ſun coloured nitrie acid, muriate o fl, 
ver, mercurial precipitates, &c. It is at preſent wel 
known, that all theſe effects are attended with the dif 
engagement of a more or leſs conſiderable quantity g 
vital air: light, therefore, acts at the ſame time with 
heat upon theſe bodies, —ſeparates their oxigene, n 
it, and cauſes it to paſs into the ſtate of elaſtic fluid 
It is in this manner that it contributes to the dec 
poſition of . carbonic acid by the leaves of vegetably 
That decompoſition is, in truth, owing to a double g 
traction; 1. The attraction of light and heat for ay 
gene, which they tend to diſengage into vital air, be 
2. That with which vegetable matters act upon at 
bone, the radical principle of this acid. By the ſu 
mechaniſm, light promotes the decompoſition of wi 
by the ſame organs of vegetables, and contributes 
the formation of their oleaginous principle. By 1 
tending with more care than has been hitherto done, 
the action of light upon many natural bodies, ſome 
portant diſcoveries may be made, as I pointed out 
the year 1780. 


IV. The formation and the decompoſition of wi 
depend entirely on the aftinities of oxigene, which 
ot its principles. Zinc, iron, oils, and coal, are ali 
known to poſſeſs the property of ſeparating the pi 
ples of water, by abſorbing its oxigene, and diſen 
;ng.its other principle, hydrogene, in the form of 
drogenous or inflammable gas. The extreme levit 


this gas, accounts for the high temperature requiſi . The 
ellect this decompotition ſuddenly. It appears, tated to 
baſe of this gas, hydrogene, which is commonly eWniſts h. 


i 
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uid or ſolid, in the two ſtates in which water is com- 
only found on the ſurface of the globe, has a very 
at capacity for containing the matter of heat. It 
en appears, that this baſe, though combined with 
gene and water, ſtill poſſeſſes this property of ab- 
bing a great deal of heat; and that it is this proper- 
which renders aqueous vapour lighter than air; in 
ſequence of which, the mercury ſinks in the baro- 
ter, when the atmoſphere 1s filled with that vapour. 
is noble diſcovery of the nature and the decompoſi- 
nof water, throws much light on the theories of me- 
lic ſolutions, of the oxidation of various metals by 
ture, —of the formation of the immediate principles 

egetables,—of ſpirituous fermentation, and of putre- 

tion: And we already ſee, that almoſt all chemical 

ries are referable to, and depend upon the affinities 

xigene, It throws alſo great light on the phenome- 

of the atmoſphere, the formation of meteors, the 

; which nature obſerves in the ſucceſſive changes of 
uoic matters, &c. It is particularly worthy of ob- 

ation, that ſuch ſubſtances as do not ſingly decom- 

water, effect this decompoſition by the aſſiſtance of 
r bodies. Thus ſulphur with alkali, tin with nitric 
I, &c. decompoſe water at low temperatures, by 

ns of complex affinities. Nothing can contribute 

eto throw light on a great number of the phenome- 

nature and the arts, than the knowledge of theſe 

lilpoſing affinities, &c. 


ich 
e ali 
1e pil 
difen 
m ot 
levit | 

quilt. There are ſtill ſeveral important deſderata with 
„ thaiſſhect to the formation of bodies, which the labours of 
nly ellritts have not explained. One of theſe is the for- 
1 "=o mation 
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mation of earths. Naturaliſts have given theit opium 
concerning the formation of earths: ſeveral of 
have conſidered the converſion of ſilex into clay, y 
fact ſufficiently proved; but that notion is nothing 
an ingenious hypotheſis,” not ſupported by facts. ( 
miſts have not been able to change either filiceous ei 
into alumine, or alumine into filiceous-earth. Nam 
perhaps, operates this converſion ; but as we are um 
quainted with the means which ſhe employs, we ſhay 
not venture to gueſs, when not countenanced by din 
experiments. To conſider barytes, magneſia, and in 
as compounds conſiſting of filiceous and aluming 
earths united with ſome other bodies, is to adm 
hypotheſes which deſerve but very little credit. 
chemiſt has hitherto directed his enquiries to this ſcat 
the neceffary data are even wanting. The experime 
of ſome moderns on the extraction of pretended 


tallic reguli, from earths treated with charcoal nM da 
violent heat, have afforded only a fallacious rel 
It appears to be aſcertained that all theſe reguli are Wi Vil. 
one and the ſame ſubſtance, phoſphure of iron, ſom Me of 
from the earth of bones, mch 
| tadic 
VI. Nearly ſimilar is the ſtate of our knowledge ion 
reſpec to the formation of fixed alkalis. The mo them 
ideas of the principles of chemiſtry, lead us to ſu diff 
azote as a principle of theſe ſalts. We may perhaps Ws com 
venture to conſider this body, the exiſtence of whiciWieren 
ammoniac has been fully proved by M. Berthollet, e nitr 
a principle common to fixed alkalis and-alkaline e acid: 
in general,—in a word, as the atkaligenows pritcigF'cnic, 
For inſtance, there can be no doubt, that the finite mur 
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chemiſtry: in the diſtillation of old ſoaps, and tar- 
reous and acetous neutral falts, they are plainly 
hanged into ammoniac,—This tranſmutation ſeems to 
ew, that fixed alkalis contain azote, which, by at- 
ching itſelf to the hydrogene of the oil, forms ammo- 
ne. But theſe facts have not yet been carefully ex- 
ined, with reſpect to the quantities of the fixed al- 
is which appear to be decompoſed, and that of the 
1moniac which is obtained, —nor, what is of no leſs 
ortance, with reſpect to the reſidue produced from 
min e fixed alkalis ; and we cannot hope to eflabliſh our 
jeory upon this fact, till its circumſtances be more 
udly known. But though theſe: were known, we 
uld ſtill have to enquire into the nature of the other 
Amel iaciple or principles of fixed alkalis, and in what 
nner the radical principle of potaſh differs from that 
ſoda, &c. 


ae VII. The formation and the decompoſition of acids, is 


mn chemiſtry. We know that they conſiſt all of a baſe 
adical principle, more or leſs combuſtible, in combi- 
ation with oxigene : that the oxigene being the ſame 
mo them all, is the principle of their acidity ; and that 
e differences among them are owing to the ſubſtan- 
naps 5 combined with the oxigene ; which differ in each 
whichWierent acid. —We know the baſes of the ſulphuric, 
zollet, e nitric, the carbonic, the arſenic, and the phoſpho- 
ne eue acids : we know them to be ſulphur, azote, coal, 
nic, and phoſphorus. But the acidifiable baſes of 
e muriatic, the fluoric, and the boracic acids in the 
8 4 mineral 


Priecy 
> fixed 


* 


i are partly decompoſed in many of the operations 


te of the moſt valuable and beit known parts of mo- 


) 
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mineral kingdom, remain ſtill undiſcovered ; 2 wy 
as the proportions in which hydrogene and carbon 
which ſeem to form the baſes of all the vegetable acid 
are united in them. 

The decompoſition of the acids whoſe nature is knoyy 
is not hard to explain. We know that it muſt hapyey 
whenever a combuſtible body, having a ſtronger aa 
ty with oxigene than oxigene has with the acidifiahþ 
baſe, is applied to any acid: And ſuch is the theory 
ſulphureous and nitrous acid gaſes by the decompoſiti 
of the ſulphuric and nitric acids, &c. 4 

Ihe radicals of acids ought alſo to be diſtinguiſhed 
into fimple and compound ; ſulphur, phoſphorus, a 
bone, &c. are fimple radicals. All the vegetal 
acids have radicals, that are formed of hydrogene u 
carbone. Theſe laſt are not decompoſed by combul 
ble bodies, becauſe their radicals have more affinity 
with oxigene than metallic matters, &c, which ate 


0X1 
nerally employed in this decompoſition. Thus, bid 
metallic ſubſtances, only the metallic acids are ſoluble} t two 
the vegetable acids. - latior 
| =. nexp 

VIII. The combination of acids with earths and d phen 
lis, forms the hiſtory of neutral talts, and of the muerent 
al affinities or elective attractions of thoſe different eat q 
ters. It comprehends the examination of the phendlt in d 
mena which take place when they unite, the i erent 
which they acquire,— their form, ſolution, cryſlalliWeeins 
tion, alterations by fire and air, and mutual decomyiomple 
fitions, It has been treated of at great length in uM forty 
work, ght of 


Lhe at 


Diſcourſe on Modern Chemiſtry. 279 


X. The oxidation and reduction of metals is alſo re- 

ble to the hiſtory of air and oxigene. We know, 

what has been called the calcination of metals, is 
ambuſtion, — that it conſiſts in the union and fixation 
the baſe of vital air or oxigene, in the metal caleined; 

hat metallic calces are compounds of metals and oxi 

e, which we call oxides ;—that moſt oxides are re- 
ed only by giving out their oxigene to ſome other 
jy having a ſtronger affinity with it ;—that coal, by 
wrbing oxigene from metallic oxides in this manner, 
s with it the carbonic acid, which is diſengaged in 
h abundance during their reduction ;—and that there 
ſome metallic ' oxides, from which oxigene is ſepa- 
| in the ſtate of vital air, by means of heat and 
a fact which proves, that this oxigene is com- 
ed with different metals, with very different degrees 
viheſive force. Thus ſeveral metals heated with me- 
oxide, carry off their oxigene, as iron and zinc from 
oxide of mercury, tin from the oxide of copper, &c. 
t two very important particulars in the hiſtory of the 
lation of metals, which have been aſcertained by mo- 
nexpertments, and which throw great light on all 
phenomena of metallic matters, are, 1. That every 
rent metal abſorbs, in order to its ſaturation, a dit- 
ot quantity of oxigene: 2. That each metal may 
tin different ſtates of oxidation,—or, combined with 
erent proportions of oxigene,—trom that which mere- 
begins the oxidation of a metal, to that by which it 
ompletely accompliſhed, —for inſtance, from fifteen 
forty or more parts of oxigene, to the hundred 
ght of iron. 

Ihe attentive examination of this ſecond fact, leads 
9 4 u 


x 
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us to diſtinguiſh, in every metallic oxide, ſeveral 4g, 
ent ſtates in reſpec to the quantity of oxigene-which 
contains. Thus, mercury ſuffers an incipient oxidati 
and is changed into a black powder in a number at d 
cumſtances, which have been hitherto conlidered u 
fecting only an extreme attenuation of the metal : x 
particularly when triturated or extinguiſhed with & 
mucilages, ſyrups, &c. Thus, iron, in the ſtate of g 
tial ethiops, is the firſt oxide of that metal, in 
of the ſmall quantity of oxigene which it contains, z 
cold water eaſily reduces the metal into this ſtay 
Laſtly, copper, beginning to be oxidated, or combin 
with the ſmalleſt poſſible quantity of oxigene, is bn 
and reddiſh ; whereas an oxide of this metal, fully 
turated with oxigene, is of a bright green. 

This diſtinction of metallic oxides, according to 
dulerent ſtates of oxidation, or according as they cont 
dicferent quantities of oxigene, and poſſeſs different 
perties, in conſequence of their having been more ai 
burat, enables us to explain a great, many phenome 
of which chemiſts were formerly able to give-nold 
factory account. 


X. The ſolution of metals in different acids, they 
perties of theſe ſolutions, and of the ſalts which tl 
afford, agree very well with the modern theory, and 
much better explained by it, than they formerly we 
No ſolution of a metal in an acid can take place, wi 
out the metal's being firſt oxidated. 

Metals are oxidated by the ſulphuric acid, —eithes 
the acid itlelt, or by the water in which it is dilu 
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cantity of ſulphureous acid gas diſengaged; in the ſe- 
nd, the water is decompoſed, and hydrogenous gas diſ- 
raged. Some metals decompoſe only the ſulphuric 
id, without acting upon the water; ſuch as mercury, 
d, &c.; and to burn theſe metals, the acid muſt be 
acentrated. Metals which act with more energy in 
impoſing water than in decompoſing ſulphuric acid, 
ch as zinc and iron, are not fo readily oxidated unleſs 
e acid be diluted, as it is from the water they muſt des 
the neceſſary oxigene. What proves the certainty 
this laſt fact is, that the ſulpharic acid remains undi- 
niſhed, none of it being decompoſed. From theſe 
mſtances it is clear, that much more ſulphuric acid 
ut be neceflary for the ſolution of a metal which de- 
mpoſes the acid, than for the ſolution of a metal 
hich decompoſes the water combined with it. In the 
ner caſe, two different ſums of the acid are requiſite, 
e to oxidate the metal, and another to diſſolve the 
tallic oxide: if only the firſt ſum were mixed with 
metal, it would only be oxidated, and the fecond 
n of acid would ſtill be neceffary to diſſolve the oxide: 
the laboratories, there is frequently occafion to make 
dan addition. Accurate obſervation has ſhown, that 
tallie oxides ought to be always in the ſame degree of 


y, nation or combination with oxigene, in order that 
erly wary may be diſſolved in the ſulphuric acid; and that 
ce, en they are fully ſaturated with the acid, they no 


ger combine with it. Before this period, they ate 
either e ſoluble in it; beyond it they are precipitated, an 
is diluent which happens when a fulphuric ſolution is expo- 

to too ſtrong a heat, or left for a longer or ſhorter 
I time 


the firſt of theſe caſes; the acid is decompoſed, and a 
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time expoſed to the air. In the firſt of theſe operation 
the heat promotes the action of the metallic oxide u 
the acid; and it of conſequence takes up more oxigey 
than it contained or needed in order to remain ſuſpey 
ed in the acid; in the ſecond inſtance, it abſorbs thy 
principle from the atmoſphere, till acquiring more th 
is neceſſary to its ſuſpenſion, the oxide is precipitatd 
Such is the theory of ſulphuric mother-waters. 
tions of metals by this acid afford cryſtals only ip 4 
former caſe. All theſe facts agree in thewing, thatt 
metals act firſt unon their ſolvents; and that the (ul 
ric acid does not act upon them till they be oxidatedt 
a certain degree. 

Nitric acid is likewiſe a by moſt n 
They are oxidated or calcined to a certain degree th 
ſorbing its oxigene, with which they have a greateriſ 
nity than azote. But as they do not take up all tha 
gene of the nitric acid, not, at leaſt, unleſs too much 
the metal be employed, and the mixture be too mit 
heated, —the azote is ſeparated in combination with 
portion of oxigene; and this particular combination 
ſtitutes nitrous gas. The nitric acid is more liable tot 
compoſition than any other acid; its two component pn 
ciples not being very intimately united. For this real 
it has always been conſidered as the chief ſolvent; 
it is owing to the ſame circumſtance, that water h 
dom decompoſed during the mutual action of metals 
the nitric acid, and that a large quantity of water put 
ſtop to this re- action. Accordingly, ſolutions of met 
in the nitric acid afford only one fort of elaſtic fluid, 
trous gas, which is ſometimes mixed with a little gs 
zote, el ſpecial! y if the metals employed havea very ito 
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vity with oxigene, and abſorb a great deal of it. 


etals which are ſoluble in the nitrie acid combine, 
remain in combination with it, only when contain- 
a certain quantity of oxigene not equal to their ſa- 


ation. Many metallic oxides, therefore, ſuch as thoſe 
mouth, antimony, mercury, tin, and iron, are very 


y ſeparated from nitric acid, ſolely by reſt, by heat, 
y expoſure to the air. As they continue to abſorb 
zene from the acid in which they are diflolved, or 
the ſurrounding atmoſphere, the quantity of nitric 


W muſt alſo be very large; that it may be ſufficient, 


to oxidate the metal, —ſecondly, to diſſolve the ox- 


joſe, you obtain only a dry oxide; as in the inſtan- 
f biſmuth, zinc, tin, and antimony. 
he muriatic acid does not act upon any metal with- 
the aſſiſtance of water. Wherefore, as there are 
few metals which act upon water, there are but few 
ily ſoluble in the muriatic acid; and nothing but 
ogenous gas is ever diſengaged, in the caſe of folu- 
by this acid. Every thing concurs to ſhow, that the 
ciples of this acid adhere more obſtinately together, 
thoſe of any other acid; and from this I am much 
ned to think, than the unknown baſe of the muria- 
acid, whatever it be, is the body which has the 
teſt poſſible affinity with oxigene. None of the 
buſtible bodies which detach that principle from the 
t ſubſtances that contain it, takes it from this acid: 
Then metallic oxides are once formed, it diſſolves 
n very readily ; it even detaches them from ſeveral 
racids; and it diſſolves them even when fully ſatu- 
rated 


If you employ only what is requiſite for the former 


- 
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rated with oxigene; which the other acids. are not 
pable to do. The two laſt of theſe properties, which 
very remarkable, certainly depend on the tenden 
"which the muriatic acid has to abſorb. an exceſs of « 
gene; a tendeney ſo fully proved by the format 
the oxigenated muriatic acid, &c. When the mug 
acid diflolves metallic oxides that are too much oxid 
to be diſſolved by the other acids, it begins withcy 
ing off a portion of the oxigene from the: oxides, 
part of the water being diſengaged into oxigenated 
riatic acid, the reſt diſſolves the remainder of the d 
that is leſs oxidated. | | 

The action of the other acids on metals is not yet 
ficiently known, to enable us to explain it ſo accum 
We ſhall only remark, that metals cannot decompole 
carbonic acid; for coal the radical principle of ths 
cid, has a ſtronger affinity with oxigene, than oxi 
has with metals; as is proved by the decompoſitm 
metallic oxides by the carbonaceous principle. 

Laſtly, The precipitation of metallic oxides fro 
cids, by other metallic ſubſtances, depends entire 
the diverſity of the affinities of oxigene with-theſel 
ſtances. When copper precipitates oxide of ſilvet 
iron, oxide of copper, in filver and copper; the 
of theſe phenomena is, that copper has a ftrongeral 


ty with oxigene than ſilver, and iron than copper, In 
| | tha 

XI. We are only beginning to underſtand the fot by 
tion of the immediate principles of vegetables. R carb 
long ago obſerved, that plants grew very well in Wn to 
water; and that all their conſtituent principles ¶ in ti 


for 
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ned with water and atmoſpheric air: From theſe 
o ſources they derive all their nouriſhment : From 
ſe, their extract, mucilage, oil, coal, acids, colouring 


ferent gaſſes, it has been obſerved, that they grow ve- 
npidly in air altered and mixed with carbonic acid, 
well as in hydrogenous gas. We have already taken 
ice, that leaves decompoſe water and carbonic acid, 
m the former, they abſorb hydrogene; and from 
ſecond, carbone; diſengaging, from both, vital air. 
ey appear, likewiſe, to abſorb azote. Theſe well- 
own phenomena explain the formation of coal and 
oil: for there can be no doubt, that the latter of 
e principles confiſts of hydrogene fixed by carbone, 
he expreſſion may be uſed, as it affords a good deal 
mter during its combuſtion: But we are ſtill igno- 
it of the manner in which the colouring principle, 
aroma, the fixed alkali, and the glutinous part, are 
ied; and whence the varieties of the oils, &c. only we 
tture to foretel, that new experiments on vegetation, 
proſecution of theſe new views, will hereafter explain 
nature and the compoſition of all theſe different im- 
diate principles. 
We are now beginning to underſtand the formation 
regetable acids, during vegetation, and even by that 
In the hiſtory of acids, we have already taken no- 
that they appear to be all formed of ſimilar baſes: 
t, by a laſt analyſis, we obtain equally from them 
carbone, hydrogene, and oxigene; and that they 
n to differ only in the proportions of the principles, 
in the preſſure or denſity of the ſubſtances. The 
more 


n, &c. are produced. Since the diſcovery of the 
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more we extend our experiments upon acids, the n. 
proba ble will this opinion become. 

Scheele and M. Crell have found an analogy to en 
among ſeveral of them. Scheele, who at firſt thoꝶ 
the oxalic acid and the acid of ſugar to be diff 
from each other, was at length convinced; as we be 
mentioned elſewhere, that there is no difference 4 
tween theſe acids, but that they are preciſely the ſu 
e. By extracting the portion of potaſh which 9 
ceals the properties of the oxalic acid in common {al 
ſorrel, and, by that means, reducing it to pure 0 
acid; 2. By changing acid of ſugar into ſalt or fan 
by the addition of a little potaſh. 


If to this moſt important fact in the analyſis of on 
tables, we add the valuable experiments of M. M wat: 
Who has extracted tartareous acid from alcohol, andWntat 
changed tartareous acid into vinegar, and into pro 
acid, and oxalic acid, again, into acetous acid, -N ee of 
ſee, that the oxalic, the tartareous, and the acetou acid 
cids, greatly reſemble each other: that they are for by t 
from one baſe, and differ only in the proportions aich, 
oxigene which they contain, It appears that the itareo! 
tareous acid contains leaſt of this principle: that Wi expl 
oxalic acid contains a" good deal more of it; and Mech u. 
the acetous acid contains ſtill more than either of Wil aci 
other two. 1 cannot help thinking, that if four do n 
table acids, which were at firſt thought to be eſſenti V of a 
different from each other, have been already found", the 
conſiſt of the fame baſe, combined with different to tl 
portions of oxigene; future experiments may in 
manner diſcover the ſame analogy to ſubſiſt amongÞ{Ul. 
thers, particularly between the citric and malic ad {cicuc 


. 
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nich are ſo often found together in vegetable juices. 
teſe aſſertions are ſupported by ſome experiments on 
\+ analyſis of the quinquina of St Domingo, which 
inſerted in one of the volumes of the Annals of Che- 
iſtry. | 

Laftly, Our preſent knowledge of the theory of vege- 
non, already explains to us the influence of manures. 
e un Parmentier is the firſt and almoſt the only natural 
iloſopher that has begun to apply this theory to agri- 
ure, in a memoir which he read to the Agricultural 
ciety of Paris, in June 1791. 


e " 


XII. Spiritous fermentation,—the ſimultaneous for- 
ation of the carbonic acid and alcohol, the neceſſity 
water and a ſaccharine principle to begin that fer- 
ntation, all together afford us reaſon to think, that 
produced by the decompoſition of water. The oxi- 
ne of the water combining with the coal, forms carbo- 
acid, which is diſengaged ; and the alcohol is form- 
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ch, with different quantities of oxigene, forms the 
tareous, the oxalic, and the acetous acids. This the- 
explains fully the reaſon why alcohol affords ſo 
ch water in combuſtion, - why 1t is changed by mi- 
al acids into oxalic acid, acetous acid, &c. It is true, 
do not yet well underſtand how it paſſes into the 
of æther; only it is probable that, in ſuch opera- 
the alcohol loſes a portion of its oxigene, which 
to the formation of water, 


— 
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by the fixation of the hydrogene in the oily baſe, 
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formation of animal matters. Digeſtion ſeems to be 
ſimply an extraction or ſolution by the gaſtric jut 
The fixation of gas azote is one of the principal fun 
tions of organization. From the experiments of Scheelg 
and, ſtill more, from thoſe of M. Berthollet, it appem 
to occaſion the principal difference between anima 
matters and vegetable ſubſtances. It contributes to the 
formation of the ammoniac which theſe ſubſtances x 
ford in ſuch abundance by diſtillation, &c. 'Refpiratig 
appears to be one of the moſt powerful means employ 
ed by nature for increaſing the quantity of azote in a 
mal ſubſtances. The differences among the anin 
fluids defigned for the nouriſhment of the different a 
gans, and the peculiar nature of the gelatinous humay 
of the albuminous liquor, and of the fibrous part, whid 
is melted and diſſolved in certain fluids, are now ſuf 
ciently aſcertained. We know that the former is f 
leaſt animaliſed, —that the ſecond is more ſo,—and th 
the third is the laſt ſubſtance produced by the aQtiont 
the vital functions upon the fluids : We know, al 
that this laſt humour is reunited ſimply by reſt into 
tiſſue of ſolid fibres; and that the albuminous pant 
thickened, and rendered concrete by heat; when 
the gelatinous ſubſtance is ſooner decompoſed, þ 
alſo more readily reproduced. Peculiar acids hs 
been found in the excrementitious humours; but 
know nothing of their formation: we are particulat 
ignorant of the manner in which the phoſphoric ad 
which abounds ſo generally throughout this kingdom, 
formed. 
The nature of the ſolids of animals has engaged 
attention of modern chemiſts, The diſtinctive nate 
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the fibrous texture of the muſcles, —of the membra- 
us plates, —of the hard laminæ of the bones, &c. 
now known. Medicine expects from the diſcoveries 
f chemiſtry, a ſolution of the problems which till ſub. 
| concerning the formation of the ſeveral matters 
nich conſtitute theſe parts; eſpecially the phoſphoric 
d, the albuminous juice, the fibrous matter, calcare- 
phoſphate, and the peculiar oils which are found in 
s kingdom of nature. The formation of ammoniac, 
ich was gueſſed at by Bergman and Scheele, and has 
en fince fully explained by M. Berthollet, affords us 
aſon for thinking, that all theſe problems may be ſuc- 
ſively ſolved. In all probability, we want only a few 
ncipal facts, to enable us to reach ſeveral important 
ults: The hope of this muſt encourage thoſe phyſi- 
ns who know the importance of chemiſtry. 


XIV. Ever ſince the [days of Chancellor Bacon, the 
ſtory of putrefaction has been acknowledged as an im- 
nant object in medical enquiries. Several eminent 
turaliſts have ſtudied it with ſome ſucceſs : But the 
uſe of this decompoſition, and the manner in which 
b effected, have not been yet diſcovered, The late 
coyeries throw ſome light on this important point. 
ater, which promotes and excites putrefaction, is un - 
Mood to be decompoſed in that inteſtine emotion. 
eunderſtand how ammoniac is formed in ſuch abun- 
ee. by the fixation of azotic gas and hydrogenous gas. 
te ſlow decompoſition of greaſe, its preſervation and 
denſation, of which the laſt in ſome inſtances proceeds 
ſolidity and hardneſs in conſequence of the fixation of 
ll air from water, are now accounted for : In like 
ol. IV. T manner, 
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manner have been explained, the volatilization and u. 
duction of animal ſabitances expoſed to the air into ela. 
tic fluids; in a word, the complete ſeparation of 4 
thoſe principles, and their diſperfion in the atmoſphere 
which conyeys them into new combinations ; with thy 
whole ſeries of compoſitions, and tranſitions of ſubſtan. 
ces out of one kingdom into another, —ſo happily en 
preſſed by Beecher under the philoſophical emblen 
circulus æterni motus, which he uſes to ſignify the 
defatigable activity of nature. 
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EXPLANATION 


OF THE 


TABLE of THB NOMENCLATURE. 
— —— 


E ſhall begin with obſerving, that it was not our 
intention to. exhibit, in this Table, the whole 
the chemical nomenclature : Our deſign was only to 
range together, under ſeveral claſſes of compounds, 
ch a number of ſelect examples as might enable any 
on, with a little ſtudy, to apply the principles of 
r ſyſtem of nomenclature to all the compounds with 
hich chemiſts are at preſent acquainted, as well as to 
boſe which may be hereafter diſcovered. For this pur- 
ſe, we have divided the table into ſix perpendicular 
lumns, with the general titles at their heads, expreſ- 
g the ſtate of the bodies whoſe names they contain. 
ch of theſe columns conſiſts of 55 diviſions, - that be- 
g the number of the undecompoſed ſubſtances with 
hich we are acquainted, and which ſucceed in order 
the firſt column. The correſpondent horizontal di- 
ions of the other five columns, comprehend the prin- 
pal combinations of thoſe fimple ſubſtances, and muſt 
conſequence be equally numerous. | 
We ſhall trace each of theſe columns through its prin- 
pal diviſions. 
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Column I. 


The title of the firſt column is SUBSTANos ty, 
HAVE NOT YET BEEN ' DECOMPOSED. The reaſon gh 
we conſider theſe bodies as ſimple, is, that we have n 
yet been able to analyſe them. All the accurate exp 
riments which have been performed during theſe | 
ten years, concur to ſhew, that theſe bodies can neithy nit 
be ſeparated into more {imple fubſtances, nor rep, 
ced by artificial combinations. Theſe ſubſtances on 
as we have already mentioned, 55 in number, The 
with their correſponding compounds are numbered y 
Arabic numerals, running down both the right and] 
ſides of the table. 

The 55 ſimple ſubſtances of the firſt column aret 
vided into five claſſes, according to the difference 
their nature. The firſt of theſe claffes conſiſts of f 
bodies, which appear to come nearly under the chan 
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ter that has been aſſigned to the elements, and ad ch it 
moſt important part in combinations. Theſe are, Need b 
Light: 2. Caloric, which has hitherto been nan Mb 
matter of heat: 3. Oxigene, or that part of vital dig! 
which becomes fixed in burning bodies, augments hi 
weight, and changes their nature, and of which WThe 1 
moſt eminent property being to conſtitute acids, hu fit 
duced us to give it a name alluding to that remark exte; 
characteriſtic : 4. Hydrogene, or the bafe of the e. T. 
fluid which is called Inflammable Gas, and which, Ma hit} 
is one of the principles of water, exiſts in ice, in al | 
ſtate. Theſe firſt four principal bodies are connec 
by a brace. it is al 
wulate 


The ſecond claſs of the undecompoſed ſubſtance 
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» firſt column, conſis of 26 different bodies, —all of 
hich are liable to become acid, by combining with 


gene; and in conſequence of their poſſeſſing this 


aracteriftic in common, we diſtinguiſh them by the 
me of acidifiable baſes, There are only four of theſe 
bodies that can be obtained in a ſimple uncombined 
te, Theſe four are, azote,—the radical principle of 
nitric acid ꝰ, or the ſolid baſe of atmoſpheric me- 
tis, well known at preſent to chemiſts, in the fifth 
non; pure coal, carbon, or the radical principle of 
carbonic acid, in the ſixth diyiſion; /uiphbur,jor the 
dical principle of the ſulphuric acid, in the ſeventh 
Non; and phoſphore, or the radical principle of the 
oſphoric acid, in the eighth diviſion. The other 22 
only known as they exiſt in combination with oxi- 
he, and in the ſtate of acids. But in order to extend 
ſimplify the Science, we have ſuppoſed them ſe- 
ated from oxigene, and exiſting in that pure ſtate to 
ich it is probable they may one day or other be re- 
ed by art. They are all, therefore, inſerted in the 
| column, as exiſting in this ſuppoſed ſimple ſtate, 
| ditinguiſhed as the radical principles of the acids 
0 which they enter. 
The third claſs of the undecompoſed ſubſtances of 
firſt column, conſiſts of metallic matters, in number 
extending from the 3 iſt to the 47th divifion, inclu- 
They all retain the names by which they have 
a hitherto known, The three firſt are liable to paſs 
| T 2 into 


lt is alſo to be obſerved, that azote is never obtained in a ſepas 
ulated Rate, but always in a gazeous ſtate, and in combination 
| calo:ic, 
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into an acid ſtate. agreeing, in this charaeriftic, yi 

the preceding acidifiable baſes. | | 
| In the fourth claſs, are the earths which have 
yet been decompoſed, —filiceous earth, aluminous em 
barytes, lime, and magnefia, in ſo many ſucceſſive d 
nions. None of theſe five earths has yet been dec 
poſed; and they are therefore to be conſidered, in 
prelent ſtate of our knowledge, as fo many ſimple} 
dies. | 

Laftly, the fifth claſs of undecompoſed ſubſtan 
conſiſts of the three alkalis,—portaſh, ſoda, and amm 
The laſt of theſe fubſtances has been decompoſed 
Meffrs Bergman and Scheele; and M. Bertholle . 
determined, in a preciſe manner, the nature andt 
quantity of its principles : Bur we were unwilling to 
| parate it from the fixed alkalis, the component pri 
ples of which we hope alſo to diſcover in a ſhort tin 
It would be improper to break through the order, z 
overlook the mutual relations of thoſe ſubſtances, wt 
in many reſpects act, in chemical experiments, as un 
compoſable matters. | 

The firſt column, all the divifions of which wel 
now explained, 1s, like each of the others, divided! 
gitudinally into two; the left ſide exhibits the 
names of the ſubſtances in Italic characters. 
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Column II. 


The ſecond column is intituled, TRE SAME 


th it 
STANCES REDUCED INTO THE STATE OF GAS, BY P : 
8 Med Ww 

ADDITION or CaLokic. It exhibits the permat | 
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a®:iform ſtates into which a number of the ſimple! 
{ian 
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:nces in the firſt column are liable to paſs. In this 
gumn, there are only four elaſtic fluids, the names 
* which, like all the words in the other columns, are 
aived from the names of the undecompoſable matters, 
nd are rendered ſufficiently intelligible, by the addition 
* the word gas to the correſpondent words in the firſt 


1 ; alumn '— Oxigenous gas, hydrogenous gas, gas azote, 
* id ammoniacal gas. 


Column III. 


The title of the third columa informs the reader, 
11. it conſiſts of Tas $ams SUBSTANCES which ap- 
_m_— in the firſt column, comBinzsD wirn OxiGENE. 


his is one of the fulleſt columns in the Table; for, al- 
oft all the bodies in the firſt column are capable of 
ombination with oxigene. The names in it are all 
ompounded of two words, expreſſive of the two mat- 
rsof which the ſubſtances to which they belong, con- 
. The firſt of theſe words, is the generic term of 
te acid, which indicates the ſaline character that it de- 
wes from oxigene : The ſecond peculiariſes each acid, 


pi refers to its peculiar radical principle. The th di- 
* lion of this third column exhibits the combination of 
rote, or nitric radical, with oxigene. From that com- 
ination ariſe three compounds, produced by a diverſity 
n the proportions of the principles: The azote is either 
nited with the leaſt poſſible quantity of oxigene, and 
i hen forms the baſe of nitrous gar or {aturated 
2 th it, and then it conſtitutes nitric acid ;—or u- 
* ited with leſs than in nitric acid, yet with more than 
ple! u nitrous gas, and then it forms nitrous acid. We 
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expreſs the three different ſtates of this combinay, 
ſimply by varying the termination of the ſame war 
In the ſame manner, the termination of the ſulphy 
acid is varied in the jth diviſion ; that of the-phaſphy 
acid, in the 8th diviſion ; and that of the acetic acid, j 
the 13th. Theſe acids exiſt in two ſtates of combi 
tion with oxigene, according to the quantities whis 
their acidifiable baſes contain. When the baſes 
completely ſaturated, the acids produced are, the | 
phuric, the acetic, : and the phoſphoric: When 
baſes are not ſaturated, and do not contain oxige 
in a due proportion, we call the acids that are the 
formed, the ſulphureous, the acetous, and the jh 
Ahorous. We have followed: the ſame general 
in the denomination of all the other acids. Why 
an acid is known only in one ſtate, and, in that fat 
the. baſe is fully ſaturated with oxigene,  ſuch-at 
canbonic or the boracie acid, its name then-terminate 
in ic; when it is known in two ſtates, it is diftinguil 
ed, in the ſtronger ſtate, by the termination icg 
the weaker, or that in which there is an exceſs « 
the acidifiable baſe, its name terminates in cur. Ad 
cordingly, in thoſe acids which are known only i 
one ſtate, and yet have their names terminating 1 
ous, it may be underſtood that there is an excels of il 
acidifiable baſe: ſuch are, the tartarcous acid, in ti 
14th diviſion; pro-tartarcous, in the Iʒ5th; the g. 
ligneous, in the 21ſt; and the pyro-mucous, in the 20 
The muriatic acid, in the gth diviſion, is in a fiat 
different from any of the others. Beſide its combil 
tion, in which it is ſaturated with oxigene, it is allo a 
pable of receiving an exccls of oxigene, which comm 
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tes to it ſome remarkable properties. To diſtinguiſh 
it exiſts in this laſt ſtate, we call it the oi en ed 
iatic acid 5 and the epithet ox;genated, may be in 
manner applied to any of the other acids that ſhall 
Gund exiſting in the ſame ſtate. The lower diviſions 
combinglWtis third column, from the 31ſt to the 47th incluſive, 
bit the nomenclature of another ſyſtem of bodies. 
The word oxide is there found at the beginning of the 
pound denomination. The reaſon which induced us 
idſtitute this name to that of metallic calces, has been 


OxigenWined in our memoir on this nomenclature. It does 
are ii expreſs a ſaline quality, as the word acid does, and yet 
he es a combination of oxigene: and it may be applied 
eral ny 


|| bodies that are ſuſceptible of a combination with 
rene without paſling into a ſtate of acidity; and this, 
ther their not becoming acid be owing to the ſcanty 
portion of the oxigene, or to the nature of their ba- 
Thus, for inſtance, the phoſphoric a&id, virified, 
eprived of a part of its oxizene, by the action of a 
ng heat, becomes a fort of phoſpboric oxide. Nitrous 
too, which is not more acid than phoſphoric glaſs, 
operly a nitrous oxide; and hydrogene, in combina- 
with oxigene, forms not an acid, but water, which, 
ating his light, may be conſidered as an oxide of hydro- 
ls of 1 
1, in tl 
the fir 
the 22 
2 flat 


A the 17 metallic oxides, between the 31ſt and the 
a diviſion, there are 3 which are only in intermediate 
between the metallic and the acid. It is for want 
x1zene that the oxides of arſenic, molybdena, and 
gen, in the 31ſt; the 32d, and the 33d diviſions, are 
yet become acid. A greater quanity of the acidify- 
conn principle conſtitutes them the ar/enic, the molybdic, 

nicat and 


ombin 
allo c 


— — — — — 


. 
1 1 


ent quantity of caloric to reduce them to permay 


9 
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and the twn/tie acids. Epithets taken from colour 
to diſtinguiſh the different oxides of the ſame met 
may be obſerved of the oxides of antimony, lead, 
mercury. 


' Column IV. 


Tus 4th column, inutuled, Taz SAME SUBSTAaxs 
IN A GAZEOUS OXIGENATED STATE, contains ſimple {; 
ſtances combined both with oxigene and with a ſuf 


gaſes, under the uſual preſſure and temperature of 
atmoſphere. There are only fix ſubſtances knoyn 
exiſt in this ſtate, — nitrous gas, nitrous. acid gas, cat 
nic acid gas, ſulphureous gas, muriatic and oxigen 
muriatic acid gas, and fluoric acid gas. No other oxy 
nated ſubſtance having been reduced into a gazeous 
by caloric, we have therefore introduced into this coli 
ſome peculiar combinations of metallic oxides, or oxi 
nated metals, with different baſes: It is accordingly 
vided in the middle; and the lower part intituled, | 
TALLIC OXIDES WITH 'DIFFERENT BASkS,—F rom 
34i{t 40 the 45th diviſion inclgſiue, are the combinat 
of metallic oxides with ſulphur and alkalis. Thei 
mer are called ſulphurated oxides of arſenic, lead, i , 
the latter, a/kaline metallic oxides. When any of t 
compounds varies in the proportions, and conſequenf 


in its properties, we diſtinguiſh it in the ſame mal 
as the fimple oxides, by epithets taken from code 
thus we ſay, grey, red, orange, &c. ſulphurated & 
of antimony. 
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Column V. 


Tas 5th column, conſiſting of the fimple 8Us- 
\nces, in the iſt column, oxX1GENATED AND NEUs 
ALISED BY THE ADDITION OF BASES, or, neutral 
in general, exhibits many more names than any 
the preceding columns ; becauſe we have thought it 
ell ry to give, in this column, a greater number of 
wples, in order to ſhow the ſuperiority of this ſyſtem 
nomenclature over the ancient names; moſt of which, 
ough expreſſing fimilar combinations, were in nowiſe 
palogical. 

Any perſon may fee, by looking ſlightly over this co- 
nn, that the names contained in it, and expreſſing fi- 
lar combinations, have all one termination. It is eaſy 
(ce, that this muſt greatly facilitate the ſtudy of the 
ence, and contribute greatly to the perſpicuity of 
orks of chemiſtry in which this mode of denomination 
all be adopted. The bodies belonging to this column 
e compounds of three ſubſtances, —acidifiable baſes, 
e acidifying principle, or oxigene, and tecrene, metal- 
, or alkaline baſes, But we uſe only two words to 
&preſs their nature; for, the firſt of theſe being de- 
red from the name of the oxigenous or acid combina- 
on, ſerves to denote that combination; the other refers 
lely to the baſe with which the acid is ſaturated, The 
mes of all theſe compounds terminate in ate, when 


dey contain acids completely ſaturated with oxigene : 


ut when the acids are not completely ſaturated with 


bat principle, the name of the neutral ſalt then termi- 
aces in ite. 


We have given more inſtances of neutral 
3 | ſalts 


nd” 
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c 


ſalts formed from thoſe acids which are beſt known; 
moſt uſed, than of the ſalts formed with the acids wh 
are leſs common *. 
The names of 18 genera of neutral falts in this tx 
terminate in ate. This termination of their name ſhe 
that the acid to which they owe their formation ika 
only in the ſtate of the complete ſaturation of its acid 
ble baſe with oxigene: and accordingly, the name; 
all the acids to which theſe neutral ſalts belong, tem 
nate in ic, by the rules of our nomenclature, as appe 
in the 3d column. 
The 14th, 15th, 21ſt, and 22d, diviſions, exhi 
names of neutral falts, terminating in ite. The tem 


nati 


* The neutral ſalts are now exceedingly numerous. There are 
acids known, which, as each of them may be ſaturated by 4 fc 
earths, 3 alkalis, and 14 metallic oxi des which-are not acidiftable| 
it appears, that the acidinable oxides, ſuch as thoſe of arſenic, ma 
dena, and tungſten, do not neutralife the mineral acids), form 6egh 
cies of compound ſalts. Add to this, that 5 of theſe acids, the nit 
the ſulphuric, the muriatic, the acetic, and the phoſphoric, comb 
with neutraliſable baſes in both of their different lates; and that any 
ber of acids, ſuch as the ſulphureous, the tartareous, the oxalic, 1 
the arſenic, admit of ſaturation with different quantities of the þ 
in conſequence of which they form what are called acidula, of wil 
there are already 8 different ſpecies very well known *, With this 
dition, the number of the neutral ſalts will amount to 722 ſpecies 
names of which may be methodically formed, from the 46 or 4 
amples given iu this table. 


Such are, acidelovs fulphate of potaſb, or vitriolated tartar with an exceſsof 
acid; tartarites, or aciduluus oxalates of potaſo, ſoda, and ammoniac, or creams of 
ter, and ſalts of ſorrel, artificially prepared with the pure tartareous and 01 
acids combined with a ſmall quantity of the alkaline baſes ; and the a, 
nic of petaft, or arſenical ucutral ſalt of Macquer, 


= 
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on of theſe ſalts is meant to indicate, that in the a- 
from which they are formed, there is an exceſs of 
xcidifiable baſe. 

There are other diviſions in this column, exhibiting 
h the terminations ate and ite thus, in the 5th co- 
mm, nitrate and nitrite ; in the 7th ſupbate, and ſul- 
r; in the Bth, phoſphate and phoſþbite ; in the 1 3th, 
ute and acetite, Theſe terminations ſhew, that the 
k to which they belong owe their formation to acids 
ling in two different ſtates. Nitrates, for inſtance, 
formed by the nitric acid, in which the acidiſiable 
els fully ſaturated with oxigene ; and nitriteragain 
formed by the nitrous acid, in which the baſe is not 
pletely ſaturated with the acidifying principle. 

In ſome others of theſe diviſions, there are neutral 
n different from any of the above. Thus, in the 9th 
hon, we have oxzgenated mariate of pota/h, the com- 
ation of the oxigenated muriatic acid of potaſh, a ſalt 
different from ſimple muriate with potaſh, and 
ich M. Berthollet has diſcovered to poſſeſs the pro- 
y of detonizing on burning coals. In other diviſions 
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this ſame column, we have expreſſed ſaline combina- 
ns in which the acids predominate, by adding to the 
lematic name of theſe ſalts, the epithet acidulous : 
us, the 14th diviſion contains acidulous tartarite of 
5%, and the 16th, acidulous oxalate of potaſb. Laſt- 
by the expreſſion /uper/aturated, we diſtinguiſh thoſe 
tral ſalts in which the baſe predominates, as may be 


in exceſs of . 17 0 : ; : 

creams of WF" in the 8th diviſion, in which is, /uperſaturated phoſ- 
( d or . . . 

al 2./24a 3 and in the 10th, in which we have borax, 


furerſarurated borate of ſoda. 
by reflectiug on the ſtrict ety mological method which 
I we 
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we have obſerved in affizing theſe denotmination 
neutral ſalts; and conſidering, that, in the old nom 
clature, there appears ſcarce any analogy between 
names of ſalts of a ſimilar nature; the Reader 
perceive the reaſon of the changes which appear in 
column, which are more numerous than thoſe wi 
any ofthe others exhibits ; though there is actual 
thing new in it, but the variation of two terminaty 
of names which were before in uſe. 


Column VI. 


The fixth and laſt column of this table, which e 
prehends fimple ſubſtances combined in their naty 
ſtate, and neither oxigenated nor acidified, —as the i 
ſhews,' is one of the ſhorteſt, and contains but few c 
pounds. The lower diviſions, from the 3 iſt to the g 
contain compounds conſiſting of different metals, wi 
we ſuffer to retain the names of alloys and amalgam, 
which they have been hitherto known. Above the 
diviſion, there are only three which exhibit a new: 
menclature, founded on the ſame principles with 
foregoing. The fixth contains carbure of iron ;—1( 
nomination by which we have diſtinguiſhed the 4 
tural combination of coal and iron, called plumig 
The 7th diviſion exhibits metallic ſulphures, or nat 
combinations of ſulphur with metals, —aikaline ſuipl 
res, or combinations of ſulphur with alkalis and ſulpl 
rated hydrogenous gas, or the ſolution of ſulphur ia 
drogenous gas. Laſtly, in the 8th diviſion, we expit 
by the generic name of metallic phoſphures, natural « 
pounds of phoſphorus with metals: Thus, to the 08 


der 
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\hation . vue ſubſtitute the expreſſion phoſphure of icon. 
old none, plainly fignifies the combination of phoſphorus: 
tween i on: and theſe three words carbure, ſulphure, and 
Reader 


pure, differing only in the termination from names 
bare very well known, convey an accurate idea of 
:r combinations, and diſtinguiſh them from all other 
pounds. 

low theſe ſix columns, we have placed a nomen- 
ure of the principal compound bodies that are found 
zetables. In this part of the table, we have mere- 
leted from among the old names, thoſe whoſe ſim- 
ty and plainneſs render them ſuitable to our pur- 
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ch is the method which we have followed in form- 
the ſyſtem of names exhibited in this table. Thoſe 
make themſelves maſters of this table, which may 
eaſily be done, will readily perceive, that we have 
ed bat very tew new words, excepting ſuch as were 
penſably neceſſary to denominate ſubſtances before 
nown, ſuch as the newly-diſcovered acids. By tra- 
the order of the ſubſtances in the firſt column, 
which all the reſt are derived, any perſon will ſee, 
ve uſe no new words but oxigene, hydrogene, and 
As to the words caloric, carbone, filice, ammoniac, 


| plumb theſe and all their derivations are formed by a very 

or 0200 change from names before well known and much 
ne ſulpaßßz It is plain, therefore, that our new nomenclature 
nd ſulp s from the old, in nothing but new terminations ; 
zhur in 


it theſe changes render the ſtudy eaſier, and the 
vage of the ſeience more intelligible, —abovre all, if 
enable us to exprels ourſelves with unequivocal pre- 
0,—as the trial of this nomenclature that has been 
made 


we exp 
atural co 
© the n 
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made in the courſe of Lectures on Chemiſtry delved 
the King's Garden and the Lyceum, affords . 
hope; —ths reformation which we wiſh to ing 
ſo ſimple a method, cannot but be highly fave 
the progreſs of Chemiſtry. The experiene 
years, during which period I have now taught 
menclature, as well as the teſtimony of all my 
have confirmed the hopes which I formerly enter | 


CC 


= 
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10 


12 


13 


14 


4 
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P 


I. 
SUBSTANCES THAT HAVE NOT _ 


YET DECOMPOSED. 


TE) OR ADOPTED. 


T Licht - - 
Caloric - — 
Oxigene - - 
Hydrogene. 

So, S” 


Ba SES. 


' ACIDIFIABLE 


Azote, or the radical 
principle of the ni- 
trid acid. 


Carbone, or the radical 
principle of the car- 
bonic acid. 

Sulphur, or the radical 

principle of the ſul- 


phurtc acid. 


hoſphore, or the ra- 
dical principle of the 
phoiphoric acid. 


Radical principle of 
the muriatic acid. 


Radical principle of 


the boracic acid. 


Radical principle of 
the fluoric acid. 
Radical principle of 
the ſuccinic acid. 
Radical principle of 
the acetic acid. 


Radical principle of 
the tartareous acid. 


Radical principle of 
acid, 


Radical principle of 
the oxalic acid. 


Radical principle of 
the gallic acid. 
Radical principle of 

the citric acid. 
Radical principle of 

the malic acid. 
Radical principle of 


the benzoic acid. 
Radical principle of the 
pyro- ligneous acid 
Radical principle of 
the pyro- mucous a- 
Eid. 


1 Radical principle of 


the camphoric acid. 
Radical principle of 

the lactic acid. 
Radical principle of the 

ſnecho- lactic acid. 


Radical principle of 


NAMES NEWLY INYEN= 


the pyro-tartarcous 


Pure coal. 
/ 
— — 
— — 
9 

— — 
— 

—— 

— — 
— — 

— — 
— — 
— . _— 
— — 
— — 
— — 
— — 
— — 
— — 
— — 
— — 
— — 


ANCTFNT NAMES, 


Latent h:at, or matter 
of heat. 


The boſe of vital air. 


The Loſe of inflommable 
gas. 

The biſe of pblogiſtico- 
tel air, or of atmo» 


ſpheric mephilis, 


__- Y > off 7 
l ry 
1 1 


B LE, EX HIBITING THE CH EM I 


Propoſed by Meſſieurs DE MORVE AU, LAVOISIER, BER] 


II. 


THE SAME SUBSTANCES REDUCED 
INTO THE STATE OF GAS BY THE 
ADDITION OF CALORIC. 


NAMES NEWLY INVEN=s 


TED OR ADOPTED, 


Oxicenous gas. N. B. It Dephleziſicuted or vital — 
appears that light con- air. * 
tributes to the reduc- 
tion of oxigene into a 
gazeous ſtate, ' 
Hydrovenous gas. Inflammab'e gar. Water. 
Gas azote. Pl logiſticated air, or at- The baſe of nitrous gas. 
me her ic mepbitis, | Nitric acid. 
| HM th an ex 4004 of azote, 
: N'trons acid. 
— 7 — Cirbonic acid. 
* 
a a — Sulphuric acid. 
With lf; oxigene, 
Sulphureous acid. 
NOM 8 We: Phoſphoric acid. 
With a ſmal'er propor - 
tion of oxigene, * 
4 Phoiphorous acid. 
— — — Mw ati acid. 1 
5 With an exceſs of oi 
gene. | 
Oxigenated muriatic 
acid 
5 . _ Boracic acid, 
— — — Fluoric acid. 2 „ 
— — 3 Succinic acid. 
— — awd Acetous acid. 
With more oxigene, 
Acetic acid. - 
* — — Tartarcous acid. 
8 — — Pyro-tartareous acid, 
28 1 — Citrie acid. — 
— — — | Matic acid. - 
IN a — Benzoic acid. . 
— — — Pyro- ligneous acid. i 
25 * _ IPyio mucous acid. 
— 4 ap Lactic acid = 
EP 2 ek Saccho-lactic acid. 
— cu — For mic acid. - 
- | 2 


ANCIENT N MES . 
TED Ok ADOPTED, 


nt. 


THE SAME SUBSTANCES COMBINED 
| -WITH OXIGENE. 


NAMES NEWT.Y INVEN- 


THE SAR 
GEN 
ANCIENT MAMES. —— bn 
I ater. — 
The baſe of nitrous gas. | Nitrous gas 
White nitrous acid, Nitrous aci: 
Fuming nitrous acid 
Fixel air; or cretaceous| Carbonic ac 
acid. , 
Vitriolic acid, | 
Sulþhureous acid. Sulphureou 
Phoſphoric acid. —— 
Fuming, or volatile 22 
pboric acid. 
Marine acid. Muriatic ac 
Dephlogiſfticated marine | O igenated 
. acid acid gas 
Sadati ve falt. — 
Acid of (par. Fluoric acid 
Diflilled F inogar. — 
Radical vinegar. 
E 5 fortare- — 
ous acid, or ſpirit of 
tartar. 
Saccbarine acid. — 
Aſtringext principle. _ 
L emon juice. * 
Acid of applet. —_ 
Flowers of benzoin. ang: 
Spirit of wood» — 
$pirit of honey, ſugar, <3 
&c. 
Acid of mill. ER 
Acid of ſugar of milk, BY 
Acid of ants. | my 


TO lm. 


E 


R, 


2 


MIC AL 


IV. 


THE SAME SUBSTANCES!IN AN OXt. 
GENATED GAZEOUS|STATE, 


, 
, 


NAMES NEWLY INVEN- | 
ANCHENT Namzs, 


TED OR ADOPTED. 


Nitrous gas. — — 
Nitrous acid gas. 
Carbonic acid gas. Fixed air, mephitic air. 


N 


. 


Sulphureous acid gas. Sulpbureous acid gur. 


+ © 


Muriatic acid gas, Marine acid gas. 


Ocigenated muriatic Depblogiſticated "marine 


Ammoniacal muriate. Sal ammoniac 
Oxigenated muriate of 
ſoda, &c. 
Borate ſuperſaturated Common borax. 
with ſoda, or borax. . 1 
Bora te of ſoda, &c. /oda 
ſaturated with the acid. ; 
Fluate of lime, &c. Fluor par. 
Succinate of ſoda, &c. 
"of potaſh. Terra foliata tartari, 
| of ſola. Mineral terra foliata. 
Jof lime. Calcareous acetous ſalf. 
Acetite 4 of ammoniac. Spirit of Mendererus. 
of lead, Sacharum ſaturni. 
of copper. FPFerdegris. 
Acetate of ſoda, &c. « 
Acidulous tartarite of Cream of tartar. 
potaſh, 
'Tartarite of potaſh. Vegetable ſalt. 
Tortatite of ſoda, &. Sault N » 
Pyro-tartarite of lime. '— — 
Pyro-tartarite of iron, 
&c. : oy 
Acidulous oxalate of Salt of Sorrel. 
potaſh, N 
Oxalate of lime. 
of ſoda, &c. 48 
Gallate of ſoda. — — 
of magne ſia. 
of iron, &c. 
Citrate of pot. Terra foliata with le- 
of lead. &c. mon juice. 
Malate of lime, &c. — — 
Aluminous benzoate, — — 
Benzoate of iron, &c. Y 
Pyro-lignite of lime. — 
Pyro lignite of zinc, &c. 
Pyro-mucite of magneſia. — 
Ammoniacal, &c. pyro- 
mucite. 
Camphorate of ſoda, — — 
&c. 
Lactate of lime, &c. — — 
Saccho-lactate of iron, — — 


8 N 
F A 


V. 


THESE OXIGENATED SUBSTANCES 
NEUTRALIZED BV THE AD. 
| DITION OF BASES. 


NAMES NEWLY TINVEN=s 


TED OR ADOPTED. — HANES: 


of alamine. Alum. 
of barytes. Ponderous Jar. 
of iron, &c. Fitriol of iron. 


Sulphite of potaſh, &c. Stall. ſulpbureous ſelt. 


Phoſphate of ſoda. Phoſphoric ſalt, with a 
bale of natrum. 
Culcareous phoſphate. Earth of bones. 
Superſaturated phoſ- Haupt”: ſal perlatum. 
phate of ſoda. 


Phoſphite of potaſh, &c. 
Muriate of potaſh. 
Muriate of ſoda. Marine /alt. 
Calcareous muriate, &c. Calcarcous marine ſalt. 


&c. 


acid gas acid gas, 
Fluot ic acid gas, Spathoſe gas. 
— * 
— 5 — — 
— — — 


Ammoniacal, &c. for- 


- 
Nitrate of potaſh. | Common EY k 
of ſoda, &c. Cubic nitre, 

Nitrite of potaſh. 

of lime. Chalk. 
eg £ potaſh, &c. Efferveſcent allalis. 

of iron, &c. Ruſt of iron, Wc. | 

of potaſh. — Vitriolated fartar — 
of ſoda. Glauber ſalt. 

Sulphate 4 of lime, Jelexite. 
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Febrifuge ſalt of Sylvius, | 


vi. : 
THE gau PRIMARY SUBSTANCE 


COMBINED WL" ACIDIFIED. 


CES, BUT 
NAMES MWT 1NVEN” 
TED oz apor TED 


Metallic livers of ſubs 


Alkal. ſulphures with 
bur. 


metals ſuſpended in 


them. N ; 
Alkaline falphure with Liver of ſulphur with 
carbonaceous matters carbonaceous matters 
ſuſpended in it. Suſpended in it. 
Phoſphoriſed hydroge Phoſphoric gas. 
nous gas. | : 
Fhoſphure of iron. Syderite. 
| 
| | 
5 = 


ANCIENT NAMES. | 


> — PD 
3 * 
— — 9 ö 
— Fay | 
. 5 | . : , 
Carbure of iron. Plumbago. 
of iron. Foaititions iron fyrites 
Sulphure J ofaotimony Antimony. 5 
N of lead. Cal. I | 
Sulph hydrogenous gas Hepatic gan. | 
Sulphute of potaſh. Allalineliversof ſulpbur., 
Sulphure of ſoda. 


10 


3 


13 


14 


21 8 Radical principle of the — — — — — Fyro-ligneous acid. Spirit of wood: | — 
pyro- ligneous acid . 
22 Radical principle of — — — — — Pyio mucous acid. Spirit of honey, ſugar, — 
the pyro - mucous a- f Cc 
Eid. k | 1 
23 x Radical principle of —- — — — — Camphorie acid. — — « - — 
the camphoric acid. ; 
24 Radical principle of — — — — — | LaQticadd _ . Acid of mill. | _ 
the lactic acid. | . ; 
25 Radicalprincipleof the — — 1 — a nk Saccho-lactic acid. Acid of ſugar of milk. — 
ſaecho- lactic acid. 5 5 . . 
26 Radical principle of — _ — * — Formic acid, = Acid of ants. — 
the formic acid. . | : ; 
27 Radical principle of — — — * — , Pruſſic acid. - Colouring matter of Pruſ- — 
the Pruſſic acid. 5 fran blue. | 
28 Radical principle of — _ 2 — — Js .ebacic acid. Acid of greaſe. — 
the ſebacic acid. 5 
29 Radical principle of — —— — co — Lith ic acid Stone in the bladder. — 
the lthic acid. 
30 Radical prine ple of | ans _ — Bombic acid. - Acid of the filk-rworm. | — 
(. the bombic acid. | » 
. OXIDES 
31 ” Arſenic. - Regulus of ar ſenic. — ai — Oxide of arſenic. White arſenic, or calx Yellow ſa 
"- With more oxigene. of arſenic. Red 
| Arſenic acid Ar /enical acid. a 
| ; Arſenicalox 
3% Molyblena, + » — 1 2 bas Oxide of molybdena. Calæ of molybdena. Sulphureof ! 
| . | Molybdic acid. 
33 Tungſten. - — — — — — Oxide of tungſten. Yellow calx of tungſten. — 
» Ye” - Tunſtic acid. 
34 Manganeſe, Regulus of manganeſe. — — _ — White oride r Manganeſe. — 
| Black manganeſe, 
: | Vitreous w 
35 Nickel, = — — 3 2 * Oxide of nickel. Cale. of nickel. — 
36 Cobalt - Regulus of cobalt. 1 — Ls ; * Grey o ide of Calx of cobalt Alkaline col 
”- AER, cobalt. oxides. 
37 Biſmuth, — — | "a MERE "as White Magiſftery of biſmuth, | Sulphurated 
. oxide of or white paint. diſmuth. 
= ; Yellow biſmuth. Yellow calx of biſmuth. 
g 1 Asti - Vitreous : Glaſs of biſmuth. re 
5 3 * ntimony E Regulus of antimony, "2M © 5 ſ by the nitrous Diaphoretic antimony. -4d> | 
| : White by the muria- P. of Algarottt. —— 
= oxide ho my 2 OWENS /n 
5 —_— ſablimated. 88 ow of eos 6 
- | cron Glaſs f regulus of ans time ny. 
wy . timony, 
- — 8 Ge EE, — * 1 O «ide of zinc. Cal of zinc. Sulphurate: 
< Sublimated ovxide of Flowers Fial, fPom- zinc. 
* zinc. fholix, &c. . 
tal » 5 — — WET 8 Wy Black = tis ft So. Martial ethlops. Sulphurate 
= Rei : Aſiringen! ſaffron of iron. 
41 Tin. - — — n Mars. 
"I 2 i * = ite oxide of tin. Cals or putty of tin, Yellow ful 
2 N - — — 3 ER. * "hi - OLIVE 0 
4 — - te A Ceruſe, or white lead. Sulphurate, 
*X cliow oxide of Ma cot. lead 
_o lead. Minium. : 
* itreous 
Copper. - —— — * 2 1 \ 4 thorge. 
43 - ed : Brown calx of copper. | Ammonizc; 
reen oxide of © Green calx of copper, copper 
B'ue copper. or verdegris. ; 
M * as — 8 HS, SET. . Mount. in blue. 
44 ercury. — Bluckiſh mercurial tbieer per ſe., f. 
{clow vride Turlith mineral. _ Black 7 
45 Silver. - — — * BS _ de of fl : Precipitate per ſe. Red x 
. ide of ſilrer. Calx of ſilver. Sulphuratec 
1 * —eP—ͤͤ — — — 7 » . 
- 1 - — ** 3 269 > R Or ide of plat ina. Calx of platiaa. 8 
8] fSilex- . Vitrificble earth, quarts, _ = Oxide of gold, Cie of gold. — 
- - + We. — 8 2 
49 f 4 Alumine. - Clay, or eorth of alumn. — — 1 * 
co | Barytes. - - Terro pondereſa. — — REY rs, e FP — 
51 Ae : 3 Calcareous earth. — — 8 2 Ps ang — 
52 agnelia. — — — * * * ntl 52 8 — 
S735 { Potaſh. . Vegetal le fixed alkali of 8 — wen be: 1 Is — 
2 : 0 tartar, Fc. a — . 
54 £ 4 Soda. | - Mineral altali, merine — — 3 Sk CON Be 
— [ a alhali, natrum. 8 — 
53 (Ammoniac. Fluor, or cauſtic 3 Ammoniacal gas. Allaline gar. 81 2 
Allali. | - 5 Wis 


n 775 : 2 —_— — 
As the ſubſtances in the lower part of the column cannot be reduced into a gazequs ſtaze, and ngt only they, but ſeveral of thoſe in the upper part: we have ther, 


DENoMINaTtIONS newly appropriated to leveral Subſtances, which are more compound in tl 


| .T 2 TH 4 8 6 7 g 9 ro 
Neu Name: | 8 EY E | in which 
: ucous utinous matter, | The aroma, or Erms extract 
matter. | ar gluten. Sugar. Starch. Fixed oil. Volatile oil. aromatous © Reſin. Extractive matter ,refinous matt 
; riacipl | matter. _ 
8 | pt inci ple. | dominat 
4 _ b . | * . BE | — | — — 8 
| 1 2 | 
Ancient Names. I{ucilage. | Glutinous matter, Saccarine | Amylaceous | Fat oil. Effertial eil. |Spiriteus rector. Peſin. Extract ide netter. 
| | | A : | mattcr. matter, | s | 
— — — — — LIM 


2 n 8 2 | Pyro-lignite of lime. — — e TY _— 
Pyro lignite of zinc,&c. | : | ' 
23 N — Pyro-mucite of magneſia. — 2 a 2% 
Ammoniacal, &c. pyro- 
mucite. : — 
FI” * — Camphorate of ſoda, — — _ pe ol 23 
&c. 
ED 227 — Lactate of lime, &c. — — a Ts e y 
* E AL" 3 Saccho-lactate of iron, — — — 1280 £ 2 23 
ö Ey &c. | — 
— — — Ammoniacal, &c. for- Spirit gf magnanimity- - [oO i Y 26 A 
| | _ mate, | | 
_ * _ Pruſliate of potaſh, &c. Phlogiſlicated allali, or 3 3 > IR | 
Pruſfan alkali. | | | 
Pruſſiate of iron, Ke. Pruſſian blue. | 25 18 
= =_ . Sebate of lime, &c. — — — | 
* -. "my Lithiate of ſoda, &c. — 2 — — ; 29 . 
548 _ 3 55 Bombiate of iron, &c, _ 2 | 2 Th 1 
OXIDES WITH VARIOUS BASES *, 2 | 0 
1 
vellow ſulphurated Orpiment. f Arſeniate of potaſh, &c. AMacquer's ar/enical neu- Alloy of arſenic and Arſenicated tin. — N 
Red oxide of Realgar. \ tral jalts — 14 | | 
arfenic. Arſeniate of copper. * | 6. 
Arſenicaloxide of potaſh. Liver of arſenic. | | | 3% 
Sulphureof molybdena. Adolybdena. Molybdate. = — | Alloy, Ke. — — | 
205 3 oy Calcarcous tunſtate. Swediſh tunflen, | Alloy. &c. 8 _ 33 s 
| | 
— — — — —— — — Alloy of manganeſe * 34 
and iron. a ; 
= ber 8 = Is — Aue of nic 6 — 3 
Alkaline cobaltic Precipitater of cobalt a- — — — + Alloy, &c.: * * | 
oxides. gain diffſolved by al- 5 | 
E a +. 3 — — ; 
| | Sulphurated ovide of © Biſmuth precipitated by © — — oy, &c. 1 
- "biſmuth. "  fiver of ſulphur. 2 | = 
N | "=" N fl | r Fu. 
S ene on * = „ „. 
Orange antimony . Godin hips / d ; 
Vitreous Cab er anti- 
4 Alkaline oxide of an- be loca. 
= timcny. P 
Sulphurated oxide of Pe of wins +» | — ds — Alloy, &c. — — 39 | * 
fe TiC, 7 if ; olphur or | | | - 
Sulphurated oxide of faut, — — — — Alloy, Kc. — — ö 40 y 1 
of iron. * 
Yellow ſulphurated ** a cok 3 2 Alloy, &c. — — — 41. 
oxive of tin. Y & | 
Sulphurated oxide of — - — — FAO... Alloy, &c- * "EIN 42 
lead. N * ö 
| Ammoni-cal oxide * 1 4 cs Alloy, &c. — Foe 43 8 
5 copper. 5 
Black J ſulphurated * — — — Alloy or amalgam af _ 
Reg oxide of 2 mineral. & &c. * 44 
mercury. inngbors Ti » 
8 — 4 of * ES — — Alloy, &c. — — '45 * 
| ver. | | q | 1 
85 PE _ * ma Alloy, of platina &gold, — Fa 46 3 
" — 3 Gerd — — — — — * 48 
SPA — — 83 wag ow 882 * 9 49 
— Ng GEN — ——ä — © DA — — 50 
* — he x bay 8 5 = — 32 
—— * * 2 — — — — — — | 44 
_— , EIN LIM — & — — — 8 — — - — 53 
ve have there fore r  — another, which expreſſes the peculiar combinations of the metals. | 


changed at th place the title of : | 
ato new Combinations without being decompoled. | . 


ound in their Nature, yet enter | 


Io I 14 I 16 19. 
11 12 a ; { of potaſh, ; | Alkaline | 
Ao. (in which the of guaia · Sulphuric Eaithy (o 
=_ extraftive Reſino- . ich th Alcohol or ſpi-- cum. {Nitrous Mn riatic_( ther Acid — 
* matter pre extractive * — pre- peculum - rit of wine. Alcohol J of ſcam Gallic þ lah Ace * [Metallic 
dominates. matter _ tes. ; moneum, Muriatic &c. Sapon nlaof turpen 
5 | domi of myrrh, tine, &c. 
2 - ; : «i &c n | 4 
— Allaline tinfiure. Due e ſpirit of | | 
Tincture guaiacum. nitre. Ether Frobenius, | Alkuline,carthy, Te 
Feculum. Spirit of wine. of ſcammoni Tiacdture of nut Marine ether. . cat. ö ; 
um. | gall:. * | Acetous ether. Conbinations of - 
of myrrh, |Dulcified marine a- | tile oils 20th baſer. 
4 a 2 cid. =; 


ABLE J. . 
The Diviſion and Characters of the Eight Claſſes of Anim 
1 


27 
Th 
* 


: 


Having an Head. 
With Noſtrils. 
Wich Ears. 
Two Ventricles in the Heart. | One Ventricle in the Heart. 
Warm Blood. | | Blood nearly cold. 


* — 


Inſpiring and expiring the 8 | Admit 


kipiring and expiring the Air frequently. at long Incerrals. | Air! 


Oviparous. 


— 


Without Teats. 


Viviparous. 


With Teats. 


— 


order. 5th Order. 6th Ordi 


Ovirarovus 


eee B 3 
QUADRUPEDS. 


=y 


RUPEDS. 


—d 


Four Feet, and | Scaly, without | Scaly, wi 


tet, and | Fins, and no 
| no Hair, 


ly Skin, | Hair. 


2d Order. 3d Order. | 4th Order. 
| 
| Feathered. 


Fe-t or Fins. Fins. 


of 


* | | . 
f Animals, by DAuBRNTOx. 
L ˙ 


The moſt Part 
having no Head. 


Without Noſtrils. 


Without Ears. 


The Heart variouſly formed, 
or unknown. 


old. 


RE — — 
Admitting 

the Air by 

Spiracula. 


A whitiſh Fluid, inſtead o 
Blood. 


No apparent 
Entrance or 


Aperture ro 


i | Admitting the | 
| Air by Gills. | 


admit Air. 
parous. 
but Teats. 
* wes” - 
6th Order. 7th Order. 8th Order, 
FisHEs. 


InsEcCTs. | Wos. 


1 


es: | 
| Having nei- 
Scaly, with —_— Anten- ther Feet no 
b Fins, Scales. 


— 


Tap Wn: Duadrupeds, divided accordi:. 


| OR DERs, 
| ” mm, 7 
Wichout teeth — — — I. — beak fink 
Wich grinders only — — II. — — — 
| Grinders and canine tecth only * III. — — FM 
1 IV. —. — Ruminant, ung 
| 5 x Simple 
Inciſive teeth in the lower jaw only — J v. Ruwinant, with | borns 
| cloven feet; eight 
inciſive teeth. OT © 
i | No hor 
{ CVI. The hoof entire — 
VII. The hoof cloven. 


0 | Ungulated feet. — ag Three ungulated toes on each 
y | Four ungulated toes before, 


X. 
XI. Four ungulated toes on each f 
0 ( Pric| 
: 0 | 
| NN Ungulated feet, ; 
| 21 A 84 | n 5 Without canine teeth Wit 
(ADRUPEDS, 4 88 teeth in each IG 
Wich teeth. « . z 
| | With canine teeth — 
Four inciſive teeth 
in each jaw. XIII. N Py 7 
Ineiſive teeth in 10 Rk 
b Four inciſive teeth 
— 0 .. 
| fix inthe lower jaw. 
| Six incifive teeth in 
the upper, and four } XV. — — — 
in the lower jaw. 
i Fou 
Five 
3 n The toes ſeparate from | Five 
Six — teeth 4 XVI. þ each other. fo 
Cacn jaw. Feet 
| | Hoo 
| The toes joined together by a 
| | Six inciſive teeth in 
the upper, and eight C XVII. — — — 
| in the lower jaw. 
Ten inciſive teeth in 
| the upper, and eight } XVIII. — — — 
U in the lower jaw. 2 


—_— 


according to the Syſtem of BxIssO x. 


— 


SECTIONS, 


Hairy ſkin 


Scaly 


Hairy ſkin 


Bony covering or ſhell 


Two long tuſks above, and a trunk 


Two long tuſks below, and no trunk 


iminant, ungulated ; fix inciſive teeth 


Fore legs longer than hinder legs — 


The legs of equal length 


1 N 
Simple } upwards. 
SH | horns. J Turned back 
* Turued ſideways 
Branched horns — 
| No horas — 


toes on each ſoot 
toes before, three behind, 


oes on each foot 
| 


| 


teeth « 


e from 


A 


foot, 


ogether by a membrane 


l 


Two incifive teeth in each jaw 
Ten incifve teeth in each jaw 


Without prickles on the body 


With prickles 


Separate toes 


Toes joiaed by a membrane ſo as to form wings 


Separate toes 
The fore toe joined ſo as to form wings 


Firſt toe near the other 


Feet which reſt on the heel ir walking 
| Hooked claws which may be drawn back and concealed 


" Prickles on the body I FEL 
; Tail flat and ſcaly ek 
„(Long cars 
Short tl g 
Without prickles. =p _ 
Song. wi Round — 
b Naked tail 5K 


9 


Four toes on the fore, and five on the hinder feet 
Five toes on the fore, and four on the hinder feet 
Five toes on each ¶ Firſt toe remote from the other 


GENERA. 


Ant-eater . 
Manis 5 
Sloth 
Armadillo , 


Elephant . 


" Sea Cow 8 


G 


Camelopardalis . R 
Goat » 


Sheep 
Ox z 5 
Stag . . 


Muſk . . N 


„ 
Hog +» »«» 
Rhinoceros . 
River Hog 
n 
River Horſe 
Porcupine 
Beaver 
Hare 
Coney . « 
Squirrel - 
Dormouſe . 
Rat . 
Shrew Mouſe 
Hedge Hog 


Ae 


Maki 


Bat KS: 


'»s Myrmecophaga. 


Pholidetus. 
Tardigradut. 
C ataphr atus . 


Elephas. 
Odobenus . 


Camelus. 
Giraffa, 

H ir cas, 
Aries. 

Bos. 
Cervus. 

T ragulus, 
Equus. 

Sus. 
Rhineceros. 


A drocherus. 
apirus. 


» Hippopotamus. 


Hyſlrix. 
Caſlor 
Lepus. 
Cuniculus. 
Sciurus. 
Gli, 

Mus. 

M, uſur aneus. 
E rinaceus. 
Simia. 


Pteropus. 
Profimia. 
Veſpertilio. 
Phaca. 


Hyena. 
Canis. 


. Muftela. 


Meles. 
Urſuz. 


; Felit. 


Lutra. 


Talpa. 


Philander. 


TABLE III. 


* [1 
* 4 93 — 8 
% ONT, -T > 4a 
l | \ 


| The Ornithologic 8 en of 1 


— Y = ug 
l : 1 * 
WY = 
„ = \ _ 
1 


* 
! 
/* "_ a 
60 
˖ 


Either 
CLOVEN-FOOTED 
that is, they have 
the toes naked, 
and apart from 
each other ; 


RD 8 


K RE 


1 


þ 


The legs fea- 
thered as low 
as the calcane- 
um, or 
which ſuſtains 
the toes. 


bone 


] 


Four toes all 
ſeparate from 
each other, , 
quite to their 
baſe, 


Three toes before, and one behind, 


Two toes before, and two behind. 


three before, one 


ges, and with the interior for the 


behind, 


nn. 


ORD 


— 


— 


The middle to be united with the exterior for the ſpace of three phalan · 
ſpace of one phalanx ; four toes { 


XIII. 


XIV. 


"The beak | 
dible th. 
curved ; 
trils hal 
ſoft mer 
Lone gen 


The beak 


IV. It conſiſſ 


The beak { 
dible gro 
wards th 
four gen 


V. 


- The beak { 

VI. bles not; 
two Fene 

The beak 

VII. 3 bent. It 
{The beak 
horizont; 
bent at t 

VIII. ing cf th 
ger than 
of two g 


1 


The beak 
ſiſts of th 


X. 
ſiſts of on 


The beak fi 
three ger 


XI. br beak u 


XII. 


Conſiſting of 


po BRISS O . 


— _— 
— — — — — — 


ORDERS. a SECTIONS. GENERA. | 


— 1 


The beak ſtrait ; the upper mane a 

— — and ſomewhat - | 
curved at the point; the noſ 10 2 Bt: = * igeon. Columba, 

1 trils half. covered with a thick * | ” 

ſoft membrane. It conſiſts * 

Lone genus only. 


Turkey. - Callus Pavo. 
Cock and Hen. - Gallus. 
Guinea Hen . Metcagris. 
Grous «- TLagepu. 
Partridge Perdix. 
Pheaſant + Phaſtanus. 


JP 
0 
| 


8 
1. The head W er with appendices. 


The beak conical and curved. 


It conſiſts of fi 
R 2. No appendices on the head. 


The baſe of the beak covered with a naked ſkin. Eagle - + Aquila, 


The beak ſhort and crooked. e Piulur. 


It conſiſts of five genera. 2. The baſe of the beak covered with feathers ww] 


j forwards. | 
1. The feathers on the baſe of the beak turned for- e 7 = 
Magpie - Pics. 

Roller - Galgulns. 

Oriole + AJRerus. 


Bird of Paradiſe Manucodiata. 


rd, and the noſtrils, 
The hk. log rnd content ward, and covering the noſtrils 


It 1 of ſix genera. The feathers at the baſe of the beak turned _ 


ward ; the noftrils uncovered, - 


Butcher Bird » Lanius. 


1. The beak convex above. — Thruſh . Turdus, 
( Chatterer. + Cotinga. 


2. The beak flattened horizontally towards the baſe b ds 
and nearly triangular, 't Fly-catcher Muſcicapa. 


dible grooved on each fide to- 
wards the point. It conſiſts of 
four genera. 


7 beak ſtrait ; the upper man- 


Beef eater - Buphagus. 
Starling - Sturnus. 


Hoopoe Up. 
Promerops = Promerops. 


bles got grooved, It conſiſts of 
two genera. 


The bak ſlender, and rather 


bent. It conſiſts of two genera. 


== > 


75 beak ſtrait, and the mandi- 


— 


{The beak very ſmall, flattened 
{ horizontally at its baſe, and 
bent at the point; the open- Goat ſucker - Caprimulgus. , 
ing cf the mouth appears lar- 7 2 Nr. _m * Swallor  Hirundo | 
ger than the head. It conſiſts | | 
il of two genera. - t 
— 0 2 er - Tangara. 
— * Je —_ Carat. - 
The beak ical, 4 Sparrow Dar. 
* arena? 8 _ of 1. The two mandibles trait. — w_ | Grofbeak - « Coccothrauſles: 
point. It confitts of eight 8 2 _—_— 
genera, . -- 
\ Bullfinch . Pyrrhula. © 
| 2. The two mandibles croſſing each other. = « Crofabull - dLoxia. 
K beak awl-ſhaped. It con- 1. The noſtrils uncovered. — — _ 5 : Alands, 
liſts of three genera. 2. The noſtrils covered by the teathers at the baſe of ? 
the beak, Tit-mouſe - FParus. | 
The beak wedge-ſhaped. It con- - : 
fiſts of one genus only. c _ wa wk Nuthatch - Sita. 
The beak filiform, It confilts of 1. The beak curved. Creeper * Certhia. 
three genera, 2. The beak flattened horizontally, and a little en- B Bird Polytmuz, 
larged at the point; the feet very ſhort. = vmming Bir Melliſuga. 
" 1. The tongue very long and vermiform, but not Wryneck + Terguilla. 
| longer than the beak. - Woodpecker Picvs. 
| | 2. The beak very long, quadrangular, and pointed. Jacamar + + Galbula. 
. ; 3. The beak ſomewhat curved, convex at its upper Barbet - Bucco.* 
Conſiſting of nine gener. part, and flattened laterally. Cuckow = Cuculus. 
Curucui Tryegon. 
4. The beak ſhort and crooked, — Ani - Crotophagus, 
Parrot - HPhſittacus. 
5. The beak long, and as thick as the bead, indent- 8 
| ed like a ſaw ; the -_ of each maidible turned > Toucan - Tucana. 
downwards. - 
1. The beak ſhort, and flattened laterally near the » +»  Rupicoa. 
K K 1 0 Me Manakin. - Manaous. 
2, e beak conical, and indent Ke à law; the 
— ſc genera. — 4 end of each mandible bent downwards. . Motmot 3 
3. The beak ſtrait, and of a moderate length. + Fre * — : * 
4. The beak curved and ſharp. — — Bee cater + Apiaſter. 
5. The beak thick, and formed like a ſcyth. - Horabill - MHydrocrax. 


e 


3 


9 


RDS 
ARE 


— — 


8 


or 


WEB-FOOTED 


that is, they have 
furniſhed * 
with membrancs. 


the tots 


3 


The lower 
part of the legs 


without 
thers. 


fea- j 


| 


| 


= 


| Wings too ſmall for flight. 


Wings large e- 
nough for flight. 


The middle to be united with the 


E 


vided, and have membranous edges, 


hind near the anus. 


entire, 


The membranes 


— 


| The legs placed in 
| 


The membranes partly divided ; the toes 


The legs placed 


behind near the a- 
nus. 


* 


the middle of 
the body, and 
ſhorter than it. 


f 


The legs longer than the body. — — 


LC 


The four toes connected by a membrane. 


— 


ges, and with the interior for the f : 
three before, one bchind, or the pace of one phalanx ; four toes 


Three toes only, all before, — — 


Three toes before, and one behind. — — 


The membranes of the feet divided. Four toes; three before and one behind, which are di- 


joined together near their baſe; the legs placed be- 


Three toes before, connected by a membrane; no toes 
behind. 


Three toes before, connected by a membrane; one ſe- 
parate toe behind. 


Without a poſterior toe. 


The three anteri- 
or toes connec- 
ted by a mem- 
brane, 


Indenred beak. 


] A fourth toe 
behind, ſe. ; 
parate from 
the others. 
Beak not indented, 


exterior for the ſpace of three phalan · } 


1 
- 


XVII. 


| XVII. 


[ XIX. 


5 


| XX1. 


XX. 


XXII. 


XXIII. 


XXIV. 


ed like a1aw ; the point of each mandible turned Þ Toucan - Tucana. 
downwards, - — 


— 


1. The beak ſhort, and flattened laterally near * * + +» +  Rupico'a. 
point. Manakin. + Manaour. 
1 2. The beak conical, and indented like a ſaw; the M M 
: ſeven genera, — end of each mandible bent downwards, . "3 _—_ — 
3. The beak ſtrait, and of a moderate TO. - [ rag 3 — 8 * 
| 4 The beak curved and ſharp. — Bee cater +» Apiaſeer. 
5. The beak thick, and formed like a ſcyth, - Horab ill - MHydrocras. 
1. Two toes belies, none behind ; Os beak ftrait, | 
ſomewhat flattened borizdntally, and curved at$ Oltrich. * CStruthic, 
the point; the upper part of the head bald & 
5 — genera, < Th 8 * OR 6 0 1 1 88 25 15 _ Rhea, 
| 2. Three toes before, none behind, — 5 | 
Fhree toes before, one behind; the beak long and | 8 | 
t af ſtrong ; both mandibles hooked at the point. | 8 Raphus. f 
| 1. The beak conical and curved, — — Buſtard 0. f 
— — four genera. ) Long -Legs © Himantopus. c 
8 | 2. The beak ftrait, and thickeſt at the point. 1 | Oftralega. 
— ver P Plu 4 
mr Th . . . me. — - 5 , — — pea 
e beak ftrait, and thickeſt near the point. 13 : — | | 
2. The beak a little turned up, and CT flat- Taste, 
tened horizontally, — — ; x 
3. The beak convex above, and flattened laterally. Pratiacole Glareol.z, 
4. The beak ftrait, and flattened laterally. — Rail - Rallus. | 
| k Sandpiper Tig. 3 
5. The beak ftrait and ſlender. . - Godwit Limoſa. 
Woodcock * - Scolopax. 
6. The beak curved in an arc downwards. - Curlew - Numenius. 
7. The beak ftrait, flattened . and = —: = 
 — cit genera. 1 at its extremity like a ſpatula. = . 2 5 
c | r ©: conta. 
8. The beak long and thick, _ — ; Heron - Ardea. 
Umbre - Scopus. 
9. The beak ſhort and thick, the * mandible 9 Boat bill 3 
the form of a ſpoon. 13 S * a 
10. The beak ſhort and ſtrait, conical at the poin : 5 
the head adorned with a crown of feathers. 8 Crown Bird Balearica. 
5 UE Cariama - Cariama. 
11. The beak conical and curved. — 5 n 7 
12. The beak conical, flattened at the ſides, and the b a X : 
| fore-part of the head without feathers. Gallinule Porphyrio. 
1. The membranes of the toes ſimple, the beak ſtrait fWater-Hen - Gallinula. 
. three genera. and acute. : Phalarope - Phalaropus: 
2. The membranes of the toes jagged. Coot, - Ful ca. 
4 — Cb genus. 5 — — — 3 * Grebe. ; , Colymbuz, 
1. The beak ftrait and acute. — Guillemot. Uria. 
ii kr genera. — ; 2. The beak flattened at the ſides, with tranſverſe} pygp,, 5 . 
ſtriæ. . - - 0 Auk. Alea. 
1. The beak flrait, the extremity of the mn man- 10. = Spheniſcus. 
l. mon three genera. dible bent. , x „„ Catarrafttse 
2. The bezk rait and acute. . - Diver, - Mergut. 
J. - genus. — — WN Albatroſs - ' Allatran 
; of Shearwater +» Puſfinus. : 
| 1. The beak bent near its point. — 2 Bird - To — 
1 ® cr * 
J. iin genera. Zull - Larus. 
Fern ; Sterna. 
2. The beak flattened at the ſides. | j sesli! 
1. The beak rather cylindrical ; the extremity of the 1 
| upper mandible bent, = . erganſer » Merganſer. 
,  mmum_ three genera, 2. The beak convex on its upp part, and flat be. © Gooſe. Anſer. 
neath. — - = - Duck -  a__ 
7 ; a Dartar - Anhinga. > 
1. The beak acute. Tape WW. 
— five genera. : Zouby - Sula. 
: a 2. The beak hooked at the point. 8 el * Phalacrocorax. 
7 40 Pelican d Onzcroca'ur. 1 
1. The beak indented, curved inthe middle, and the ; ; 
"A RY inferior mandible largeſt. 5 Flamingo Phznicopterus. 
4 t e . p N * 
L a 2. The beak not indented. 2 EAvocetta 
ourier - Corrira. 


- 
— 


100 Gary dds | 
| sparzr37 A snus9 


7 Apoq 211 
uri 22000] pue 


-$212adj L1 zo. Juryyuog 4 Ae puno pry 
] ay ary nf 
( sparzr] Al $nuaH 


ſ Apoq ↄm 
uri 20504] pue 
*8215adj $ 30 guyguoy Fs unox pe} 
du ar youa 
Pay 11 snusꝰ | 


*PaJeTnInNzaa | 
*52152dj ⁊ I 30 uryiuog frei ay3 dard nde 
spirzu Il snusg9 


ne ner 


213 pue *pa3r1no4a2q 
*$2122d; g zo Zutyyguog4 -nz yeymamoy Ap 


-0q ↄ JALY YoIUM 
Spaezi] 1 Snuar) 


*Sar2adj $1 yo JuryyuoH * r Una Palo 


22 — 


*SMYYZIT 


fe x qua peu 
ipeq 2yL, II 880 


*$YSIO.LYOT, | 
40 ipoq 21J, TI 8810 


) 


— 


*"NOLNASAVE 1g *payuipongy moading fo usa = 


— — —ho 


AI 274v], 


— 


— OF — m... | 
— _ \ „ 4 3 ; = — . f ö bo | 


— 8 


"2973 *? 

a BE je proiq e urn 
d) 6 30 Juryyuoy 4 Juneumua} $304 ö 

10 dar gp 

890 Il $nuary 


| 

*Jnox Apog 1x neee mona oxen 
dpd) 11 30 Juryyuog y 21 2ary yore. | dpoq . I SSY'TD | 
| $J01g in sau 


uοqj Sd 211 
e poieindiaqni pur 
*unox Apoq 211 


«32150d; v1 30 3IumryyuoH 
t spro7, 1 snus9 | 


-SPaeZ1T 
rd 3H, =" 1A 3 


| 7 *30OUW) kp 
*9212d; S zo Juryyuog 4 -2103 ayz uo 8301 — | | 
| anoz aary go | | 
( sparzrT A Snus | 


Apo Sana ud vA 


te 


*2Jnoy v 4. | | 
30 3004 aq uo $23ry 21] 
©12930ue quo 1240 Jur ' 
-J12 *$2[e05} yum polo 
$20} n Jo aed aopun aux, *A | eq; e qua poi aOο iu pq aii 


; _ *&1qaq arp aap 


ad) £ 30 8yyu09 3] 


— | *SCUVYZ1T I snus9 
un sodium; Aeg ou 
*S2152d; I Jo SYYUOD JJ Renoir, — La — | 0 
uy pur n Er NIL Al 
| nei v uiarij 
aq q $J045 | | > GAYaNYdVAT saouvAAO 
* Jurguna $2drny Ale | 
pur *312923-240J 213 uo TESEY TI 
$20] dag *punoa gez 21, II | 


5 ©1149 e 30 W10J 21} 


*S2I22d3 L 30 $9 9u09 31 


ur yIeq aq uo guy 
$3122] pur oe ijde uo ä 
Cub. dag *fpunoa peg 217, II | 


Sd $ 3o 8yyuo2 3] 


lt * 


100 - ⁰ 213 uo 
$30} og pur eh [3 2yL Fo _ 


1 *g2193d] 11 30 sqquoo 1] 


1 *$2152dj g1 30 $yyu09 JJ 12 ©1101] RO. TI | : 
& | sui TPP e mia pio Apoq aye, 1 
v pod) 9 30 $YJu09 12 Jo patch 8 SUe0 Luo I. *] nu | 
ſenbaun A1 2ae $203 2yT, 1 | | 

| | | 21014170 $ ; | 


We 


„ 


lg *padnipynge smotvdiag lo 21Qy 


r ͤ— ———— — 


Ad AAA V'T AC * 


1 bd, >< " Ws 
bh ET ERC.” FJ, - 


* 


d I 30 8 [ 205 3 Err _ -1aputy oa 1 | 

*$2152d; I Jo = e3ge >. „ LA. 1 = n 'STTILdAN MCALOOAI-OMI 

. F . // 
sed Vr zo $yyaoo 37 | 1 119 vader) 


— 
it 


*$20] q; 42pun ih pio 
goloadj L 30 $ygu0) 1 — — —— H— — — Jo $1eq pur Zuoſqo Apoq ay]. tei e moqnx 
ll $nua9 ud vad saovaA0 


- 


| *-zejnJue 1 SSY TI 
i JJ ͤ ᷣö ðͤ . 20 AS oo ade 
| *82102d; ⁊ t 30 $yyuod 31 pue Juoſqo 4poq pur pray 291 
, I $nu2Hy 


| 

| PL | | 
- 8 

di 9 30 c¹⁰ũ 1 31 ino pur 533.810) 

241 uo s ano; 10 9244], IIIA 


s duft 30 | 


Su, quu oN IIA 


13393 45puny ↄq pur 2403 | 
213 110q uo $20} 2241 IA | 


= Sed 1 30 $Yyuod 31 E 203 n 30 


*gar2ad; z 30 $yyuo? JJ 1 


| *2Jnoy v | 
30 3004 213 uo $2Jry 2! | 

S d £ 30 $yyu03 JJ 4 f42ayzoue 2u0 140 Jur 

I I seo qu poi 


. 


1 $30} gui jo Jared zapun aur *A | Home una poi os ion {non sur ! | 


TABLE VI. The Diviſſon of Serpents," by DAuBR 


0 


— 


at the extremity of the tail. 


Genus I. Aue 0 or ſuch as have a Rattle 
5 It con 
Crotalus, Linnæi. 


neath the body and without a Rattle. 


Genus II. Serpents which have iy ſcales (Scuta) be- 
ul; [ It con 
Boa, Linn. 


beneath the body, and ſmall ſcales 
(Squamæ) beneath the tail. 
Coluber, Linn. 


It conf 


Genus III. Serpents which have large ſcales (Scuta) | 


the body and tail. 


Genus IV. Serpents which have ſmall ſcales beneath ) 
| : It conſ 
Anguis, Linn. 


to annuli or rings. 


Genus V. Serpents which have the body divided in- 
] | [ It conſ 
Amphiſbzna, inn. 


{mooth. It conf: 


Czcilia, Linn. 


Genus VI. Serpents which have the ſkin naked and g 


is th. a * 8 — 


DavBtnToN. 


| — 


- | | 
; It conſiſts of four ſpecies. 


; 
* 


k : It conſiſts of ten ſpecies. 


) 
g It conſiſts of ninety- ſix ſpecies. 


2 
: It conſiſts of thirteen ſpecies. 
; | It conſiſts of two ſpecies. 


| 
| It conſiſts of two ſpecies. 


| 


8 —_—— _— 


— 


TABLE VII. 


ä 


| 
| 
| 


The | 


—_——— 


chthyologic Sy/t 


„1 — — 


FISHES 


HAVE 


* 9 — SD * 


< 


—  — 2 


EITHER 


'The gills perfe ct, 


OR 


The gills imper- 
tet. 


— —- — - 


< 


| 


— j 


1 


| 


-. — 


Claſs I, AcanTHoOPTERYGII. j 
The fins ſupported by ſmallbones. 


Claſs II. MALA4coPTERYCII. 
The fins ſoft, and without bones. * 


Claſs III. BroNCniesTEGT: | 


—— 


Order 


The vent! 


Order! 


The belly · fin. 


neck. 


Order | 


The ventral 


the breaſt. 


Order I 


The ventral 


the abdom 


Order 


Order I 


Ord 


logic Sytem of Govan. 


— 


aig Ni 
Order I. Apodes. . »  » Triehiurs 
; . Sword-fiſh - Tip 
The ventral fins wanting. | x 2 = "0 Madlen 
Order II. J lares. 1. Wenveer - Trachinus 
The belly-fins placed beneath the J *' 2 - » Uranoſque 
neck. 3. Dragonet Callyonymit, 
; 4» Blenny - Blenning. 
1. Goby » Gobius 
2. - Cepola. 
3. Dolphin Coryphens, 
4. Mackrel- Scomber. 
5. Wraſſe Labrus. 
6. Gilthead + © Sparus. 
Order III. Thoracic 'y ; — 1 
The ventral fins placed beneath 9. Perch - 1 


the breaſt. 


Order IV. Abdominales. 


The ventral fins placed beneath 


the abdomen. 


Order I: Apodes 


Order III. Thoracici. 


Order IV. Abdominales. 


Order I. Apodes. 
Order II. Jugulares. 
Order III. Thoracici. 


Order IV. Abdominales. 


” 


10. Father Laſher Scorpena. 
11. Surmullet 
12. Gurnard - Trigla. 
13. Bullhead - Cottus. 
14. Doree +« Zeus. 


.»  Mulles. 


15. Tracbipterur. 
16. Stickle-back Gafferoffeus. 
1. Catfiſh - Silurus. 
2. Mullet a M ugil. 
J. — - Polynemul 
4. —Weutys. 
LO —Q Elops, 
2. Gymnotus Gymnotus. 
3. Wolf-fiſh - Anarhichar 
fe — - Stromateus- 
5. Launce +» Ammodytes»s 
1. — Lepadogaſters 
2. C "4 ® 44. 
1. Flounder - Plenronefes. 
2. Sucking-fiſh Echeneis. 
3. Lidopur. 
1. aw Loricaria. 
2. Atherine - Atherina. 
3. Salmon Salmo, 
4. - A#iftularia, 
g. Pike = E ſox. 
6. Argentine = Argentina. 
Herring Clupea. 
y Flying-fiſh Exocetus. 
9. Carr Cyprinus. 
10. Loche * Covitis. 
1] — - Amaia. 

12. — cc Mer myrui. 
1. Pipe-fiſh - . 
2. Baliſtes. ® Oftracion. 

4 Z. Tetraodn, 
„. Sandi. 
1. Angler Lophins. 


; 


1. - 


2. 


1. Lump- fi. Cyclapterus. 


Centriſcus. 
m Pegaſus: 


— 


A . 1 4. A 


n 


cr 


TABLE VIII. 


SECTIONS. 
"ns Oh T6 ATE ot 


Sect. I 


Coleoptera, or 
Inſects with cruſta- 
ceous ſhells over 


their wings. 


£2 T1 C . 


* ; , 


J. 6 Either the ſhell i 18 hard, and 
covers the whole abdomen; * 
and their feet have 


| 


II. . . Or the ſhell is hard, and co- 


men; and their feet have. 


: feet have „ 4 . . © . 


go — — — 


. 
The E ntomologic Method of G 


O 8506-6 


Fo — 


.. . . Either five articulations to all the feet, ſuch as th 


II. . . . . Or, four articulations to all the feet, ſuch as th 


IL. . . . . Or, three articulations to all the feet, ſuch as - 


IV. . © . . Or, five articulations in the two firſt pair of feet 
and four only in the hinder pair, ſuch as 


| Z 


J. Either five articulations to all the feet, 
II. Or four articulations to all the feet, © 1 


vers only part of the abdo- III. . . Or three articulations to all the feet.. 


IV. . . . . Or five articulations to the two firſt pair of feet 
and four to the latter, 


I.. . . Either five articulations to the two firſt pairof * 
and four only to the latter, . « + + 
II. . . . . Or two articulations to all the feet. 


III. . . Or three articulations to all the feet,, 


IV. . . . . Or four articulations to all the feet, 5 . » 
| V.. . . . Or five articulations to all the feet, „ 


a of G E OFFROY. 
I GENERA. SECTION 8. ARTICHL ES. GENERA. 
* Platycerss. WE: = * - {hi 1 
Pil an,. Cicada. ö 
 Scarabens. Cimex. 
Capris. On 
Alttelabus. II. Hemyptera, or inſets whoſe u win half eous, | 
tNermeſtes. tmp motbranaceons, ® » 9 * Lats 290 bs 2 2 1 — 
4 yrrbus. N : 8; Ila. 
AUnthrenus. 2 
Cela. | * _— 
Ir Fieltis. . 
t, ſuch as the 2 . Coccus. 
»WCUjUS, — — * 
1 | 5 tlio. [ 
| Bru x III. „52 + „5„ Inſects with four farinaceous wings, a 2 1 yy | 
1 | La 1 Phalena, 
þ Cicindels.. |.__ 5 ine, 
| Omalyſus. l . 
| Hydrphytus I. . Three articulations to the feet. 8 
_ II... Four articulations to the feet. Ruphidia. 
F AM. alone ha. ” Ephemera. | 
| 3 22 
 Hemerabius, 
— 2 Formicales. 
Stenocorus. IV. . - + Inſecte with four naked 9 
|} Luperus. membranaceous wings. Urocerus. 
[| = III... Fire articulations to the feet. . . 5 Tentbreds. 
Allien. | i 2 3 
Galeruca. N 
ſuch as the « Eulophus. 
Chryſomela. Ih 
M. 1 * T; ” 7 3 
| Rhinomacer- | p - of 
| Curculio. | 25 wy” 
' 1] Beftrichus. ol 3 — N 
| Clerus. | " Ocftrus. 
Anthribus. T abanus. 
| Scol us. All US. 
'] Caffda. Stratiomys. 
1 | L Anaſpis. 2 
28 is * Coccinellas 2 lOmoXxyss 
Tritoma. V. ed Ne Inſects with two wings, r COLTS 4 JV. olucella. 
| Diaperis. Nemotelus 
Pyrochraa. Scatopſe. 
pair of feet, | Cantbarit. Hyppobo/ca. 
uch as » . +} Tenebris. | Tipula. 
Mordella. Bibio. 
Notoxus. 1 * 5 * Culer. 
| Cerocoma. | Pediculus. 
„ 3 5 +» Staphylinus. _ | 
3 Necydaiis. - * | Pulex 
x feet. Forficula. Chelifer. 
pair 0 5 Meloes Acaruz. 
Phal, 
VI. . - Inſets without wings, „„ — 
pair of "oy Blatta. 
. N [Us. 
EW. 0 Trips . — 
| Gryllus. ** 
— H_ Aſellus. 
: f » Locuſfta. | Solapendra. 


mo 


3 
: 


* 


ADVERTISEMENT 


CONCERNING THE 


o TABLES OF SYNONYMOUS NAMES. 


O our general table of the ſyſtematic Nomencla- 

ture, exhibiting the whole of our ſyſtem, we 
thought proper to add a liſt of ſynonyma, con- 
bing all the words neceſſary in denominating chemical 
arations. This liſt of ſynonyma is given in the 
nof two vocabularies. In the firſt of theſe, are the 
[names, diſpoſed in alphabetical order; and oppoſite 
them, the correſpondent, new, or newly adopted 
Wes, This vocabulary not only ſhews the names 
wich we have given to the different chemical com- 
unds ; but perſons not very well acquainted with the 
Eparations in general, the old names of which do not 
ul explain their nature, will find, in the new ſyno- 
mous words, a ſort of definition of the ſubſtances to 
mich they are affixed, ſufficiently plain and diftind, to 
ble them to underſtand their natures. 
In the ſecond vocabulary, the order of the new and 
old names is directly contrary to that of the firſt; 
we hope it will be found no leſs uſeful. 
In it, the new names appear in alphabetical order, 
L oppoſite to them, are-exhibited the correſponding 
Yor, IV, U old 
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nd lift of ſynonyma contains more words than the 
pr in it, there are a good many compounds, the 
Wrovledge of which we owe to late experiments, and 

lich, till within theſe few years, had no names. It 


therefore be conſidered as being in ſome degree an 


Wreotory of the chemical knowledge which we at pre- 


it poſſeſs, ; 

h both theſe liſts, there are ſome ſynonymous words 
Wong the new names, We retain them, becauſe ſome 
dem are very generally uſed, and becauſe ſome choice 
expreſſions with different terminations is neceſſary 
ire variety to diſcourſe, and to prevent a diſguſting 
tony. Thus, for inſtance, the word expreſſive of 
baſe of neutral ſalts, may be either a ſubſtantive or 
N gadjective, at the pleaſure of the writer. In books on 
"| miſtry, there may be ſome words found that do not 
ear in our vocabularies ; but the nature of the com- 
es to which they have been applied, is not yet 


have here ſubjected ourſelves, will readily be ſenſible, 
ut it would have been impoſſible for us to give names 
| combinations but imperfectly known. 

e have added ſome definitions to ſeveral general or 
ticular names, either when we have been doubtful of 
& nature of the compounds to which they belong, or 
peaking of bodies but lately diſcovered. The ſecond 
ble, which exhibits the new names in alphabetical or- 
, with the correſponding old names, gives at the 
We time a Latin tranſlation of the new names: In mak- 
zout this tranſlation, we have fill adhered to the ſame 
les, Uniformity of termination, and the laws of de- 
tion, are the two principles by which we have been 


l known ; and thoſe who conſider to what ſtrict laws 


U 2 unikormly 


—— — 
"4, * 
n -” 
® . — 
4 > _— 1 5 4 


71 2 * 
2 uk Bit. 
* 


term me A ͤ ͤ—„— 
_ __ — H 
3 | RE 
I — 


. — — — —EUͤ— — 


— . 
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uniformly directed. Our Nomenclature would have * 
imperfect, if we had neglected to offer to philoſoph 
of all nations an uniform mode of expreſſing themſely 
which might make them generally underſtood, As . 
ſcience improves, ſuch new names as ſhall become 
ceflary may be added upon the ſame plan, 


NCT, 


CoM 


014 Name 


Ler-. 


Hate lim 


tated clay 
ated copf 
mated mag 


ktated lead 
Letated ſoda 

lated pots 
tated z ine 
dated iro 


mated mer 


COMPARATIVE VIEW 


vr 


OF 


CHEMICAL SUBSTANCES, 


IN ALPHABETICAL ORDER. 


— —— — 


014 Names. New or adopted Names. 
A 


T4: . Acetite, ammonaacal, 
[cer ATED Ammonias. Acetite of ammoniac. 


12. Acetite of lime. 


Acetite, aluminous. 
tated clay. Jy 
ns Acetite of alumine. 
tated copper. Acetite of copper. 
Acetite, magneſian. 
mated * 8 
mag ngſia. Acetite of magneſia. 
kated lead. Acetite of lead. 
lated ſeda. , Acetite of ſoda, 
tated potaſb. Acetite of potaſh, 
tated zinc. Acetite of zinc. 
tated iron, Acetite of iron. 
| Acetite of mercurye 
Hated g - - 
werew'y Acctite, mercurial. 


U3 


VCIENT and MODERN NAMES 


| 
y 
| 
| 


310 Ancient and Modern Names. 


Old Names 


Acid, acetous. * 
Acid, aerial. 
Acid, arſenical. 
Acid of benzoin. 
Acid of borax. 
Acid, carbonaceous. 
Acid of citrons. 
Acid, cretaceous. 
Acid of ants. 
Acid of apples. 


Acid, benzonic. 


Acud , ſalt. 


Acid of ſulphur. 
Acid of amber. 
Acid of ſugar. 


Acid of tallow. 


Acid of vinegar. 


Acid of Wolfram, according 8 Acid, 


Meſſrs D' Elhuyar. 
Acid, fluoric. 


Acid, formicine. 


Acid, galactic. 


Acid, gallic. 

Acid, lignic. 

Acid, lithiaße. 

Acid, maluſian. 

Acid, marine. 

Acid, dephlogifticated marine. 
Acid, mephitic. 

Acid, molybdic, 

Acid, white nitrous. 

Acid, nitrous, without gas. 
Acid, dephlegiſticated nitrous. 
Acid, phlogiſlicaled nitrous. 
Acid, oxaline. 

Acidum perlatum. 

Acid, dephlagiſticated phoſphoric. 
Acid, phlogillicated phoſphoric. 
Acid, ſaccharinc. 

Acid, ſacchalactic. 

Acid, ſebaceous. 

Acid, ſedative. 


Acid, ſparry 


A 


Acid, acetous. 
Acid, carbonic. 
Acid, arſenic. 
Acid, benzoic. 
Acid, boracic. 
Acid, carbonic. 
Acid, citric. 
Acid, carbonic. 
Acid, formic, 
Acid, malic. 
Acid, benzoic 
Acid, muriatic. 
Acid, ſulphuric. 
Acid, ſuccinic. 
Acid, oxalic. 
Acid, ſebacic. 
Acid, acetous. 


Acid, fluoric. 
Acid, formic. 
Acid, laQtic. 
Acid, gallic. 


Acid, pyro-ligneous, 


Acid, lithic. 
Acid, malic. 
Acid, muriatic. 


Acid, oxigenated muriatic. 


Acid, carbonic. 
Acid, molybdic 
Acid, vitric. 
Acid, nitric. 
Acid, nitric. 
Acid, nitrous, 
Acid, oxalic. 


duperſaturated phoſphateoſſo 


Acid, phoſphoric. 


Acid, phoſphorous. 


Acid, oxalic. 
Acid, ſaccho-lactic. 
Acid, ſebacic. | 
Acid, boracic. 
Acid, fluoric. 


New Names. 


( 


Aid, ful 
drid, . 
Lid, ta 
Leid, tu 
And, vi 
it id, ph 
fridum j 
Fulier 
Aggregat 
Aggregat 
fir, vit. 
fir, alk 
fir, dep 
fir, atm 
fir of fu 
fir, 28 
Ar, fixe 
fir, imp 
fir, infl, 
fir of ſu 
fir, put! 
fir of H 
fir, vitt, 
fir, vita 


Alabeft 


Altaheft 
Ailabeff c 
flhalis, 1 
Atali of | 
Akalis, | 
alis. 
Altali of 
Alkali, V 
Alkali, Cl 
Altili, 1 
Alali, ae 
Altalt, c 
Aitali, 7 


Altali, p 


Alkali, Z 
ditali, a 


0 


Old Names. 


Lid, ſulphur tour. 

frid, [yr ups WS, 

Lid. tartareous. 

frid, tung ſtic. 

lad, vitriolic. 

Leid, phlog iſticated vitriolic. 
Lidum pingue, 

forties. 

IAgregation. 

Aggregates, 

fir, vitriolic acid. 

fir, all line. 

fir, dephlogiſticated. 

fir, atmoſpheric. 

fir of fire, Scheele's. 
fir, factitious. 

Ar, fixed. 

fir, impure. 

fir, inflammable. 

fir of ſulphur, flinking. 
fir, putrid. 

fir of Hales, /olid. je 
fir, vitiated. | 
flir 5 vital, * 


Alabeft 


Altahe/l of Reſpour. 
Ailabeft of Van Helmont. 


Alalis, in general. 
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A New Names, 


Acid, ſulphureous. 

Acid, pyro mucous. 

Acid, tartareous. 

Acid, tunſtic. 

Acid, ſulphuric. 

Acid, ſulphureous. 

Imaginary principle of Meyer. 
Chemicalaffinities or attractions. 
Aggregation. | 
Aggregates. 

Sulphureous acid gas. 
Ammoniacal gas. 

Oxigenous gas, or vital air. 
Atmoſpheric air. 

Oxigenous gas. 

Carbonic acid gas. 

Carbonic acid gas. 

Azotic gas. 

Hydrogenous gas. 

Sulphurated hydrogenous gas. 


Carbonic acid gas. 

Gas azote. 

Oxigenous gas. | 

Univerſal ſolvent, the exiſtence 
| of which was ſuppoſed by the 

Alchemiſts. 

Potaſh mixed with oxide of zinc, 

Carbonate of potaſh, 

Alkalis. 


Alkali of tartar, fixed, net cauſlic. Carbonate of potaſh. 


Akalis, cauſtic. 
Altalis, efferveſcent. 


Altali of tartar, fixed, cauſtic. 


Alkali, vegetable fixed. 
Alkali, cauflic marine. 
Ai, marine, net cauſlic. 
Alali, aerated mineral 
Altalt, cauſtic mineral. 


Adali, efferveſcent mineral. 
Altali, phlogifticated. 


Altali, Praſſian. 
ditali, aerated vegetable, 


Alkalis. 

Alkaline carbonates. 

Potaſh. 

Carbonate of potaſh, 
Soda. 

Carbonate of ſoda. 

Carbonate of (oda« 

Soda. 

Carbonate of ſoda, _ 

Ferruginous prulliate of potaſh, 
; not ſaturated. 

Ferruginous pruſſiate of potaſh, 

Carbonate of potaſh, 


U 4 


{ts Kader and Mae Neue) 


'Old Na mes. 


Alkali, cauflic vegetable. 
Alkali, cauſtic volatile. 
Alkali, concrete volatile. 
Allali, ＋ rveſcent volatile. 


Alkali, fluor volatile. 
Alkali, urinous, 
Alley of Metals. 


Alum. 
Hum, Dig rine 1 


Alum, nitrous. 


Amalgam of ſilver. 
Amalgam of biſmuth. 
Amalgam of co per. 
Amalgam of lin. 


Amalgam of gold. 
Amalgam of lead. 


Amalgam of zinc 
Amber yel.ow. 


Ammoniac, arſenical. 


Am moniac, eretaceous. 


Am moniac, mitrous. 
Ammoniac, phoſphorice 
Ammoniac, ſparry. 
Ammoniac, tartareous. 
Ammoniac, vitriolic. 
Anti mony, ore of. 
Antimony, crude. 
Antimony, dtaphoretic. 
Aqua ſtygias 

Aquila alba. 


Arcanum duplicatum. 
Arſenic, regulus . 


New Names. 
| Pataſh. 


Ammoniac. 
Ammoniacal carbonate. 
Ammoniacal carbonate, 
Ammoniac. 
Ammoniac. 

Alloy. | 

; Sulphate of alumine. 
Aluminous ſulphate. 
Muriate of alumine, 
Aluminous muriate, 

1 Nitrate of alumine. 
Aluminous nitrate. 
Amalgam of ſilver. 
Amalgam of biſmuth. 
Amalgam of copper. 
Amalgam of tin. 
Amalgam of gold. 
Amalgam of lead. 
Amalgam of zinc. 
Amber. 

Ammoniacal arſeniate. 
Arſeniate of ammoniac, 
Ammoniacal carbonate. 
Carbonate of ammoniac. 
Ammoniacal nitrate. 
Nitrate of ammoniac. 
Ammoniacal phoſphate. 
Phoſphate of ammoniac. 
\mmoniacal flute. 

1 Fluate of ammoniac. 

 Ammonaacal tartarite. 
lartarite of ammoniac. 
Ammoniac ſulphate. 
Sulphate of ammoniac. 
Native ſulphure of antimony 
Su:phure of antimony, 


W hitc oxide of antimonybynitre. 


Nitro-muriatic acid by ammoni- 
acal muriate. 

Miid ſublimated mercurial mus 
riate. 

Sulphate of potaſh, 

Arſcuic.* 


hn 
Arſenic, 
Arſeni at. 
Attractia 
faure 0 
fires. 


Barotes. 
Barates, 
Baſe of * 
Baje of n 
Balſams « 
See th 
Bal/am of 
B-nzoin. 
Benzones, 
Butter of 
Butter of 
Butter of 
Jutter of 
Baume's | 
Butter of 
Bzar m 
Bimuth, 
um ns, 
Blende, © 
blue, Be 
Blue, Pr 
Birax, at 


brax, a1 
Brax, ci 


borax, c 


Borax of 
Borax of 
Borax of 
Brax of 1 


Hrax, m 


* 


Old Names. A 


Arſenic, white calx of. 
frſenic, red 


Arſeniate of potaſb. 
Attrations, elective. 


faure of cobalt, or of four 


fires. 


Barates. 

Barates, efferveſcent. 

Baſe of 4 43 | 

Baje of marine ſalt. 

Balſams of Bucguet. 
See the new Nomenclature. 

Bal/am of ſulphur. 

B-nzon. 

Benzoneg. 

Butter of antimony. 

Putter of arſenic. 

Butter of hiſmuth, 

Butter of tin. 

Baume's ſolid butter of tin. 

Butter of xinc. 

Beznar mineral. 

Biſmuth, 

Num ut. 

Blende, or fa'ſe galena. 

blue, Berlin. 

Blue, Pruſhan. 

Brax, ammoniacal. 


Brax, argillaceaus. 
Brax, crude. 


borax, calcareous, 
Borax of antimon 
Borax of cobalt. ; 
Borax of copper. 


Birax of inc. 


Brax, magngſan. 
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New Names. 


Oxide of arſenic. 

Redſulphuratedoxideof arſenic. 

Arſeniate of potaſh. 

Elective attractions. 

Vitrcous oxide of cobalt with 
ſiliccous earth. 


Barytes. | 
Carbonate of barytes. 
Oxygene. 

Soda. 

Balſams. 


Sulphure of volatile oil. 

Benzoin. 

Benzoates. 

Sublimatedmuriateof antimony. 

Sublimated muriate of arſenic. 

Sublimated muriate of biſmuth. 

Sublimated muriate of tin. 

Concrete muriate of tin. 

Sublimated muriate of zinc. 

Oxide of antimony. 

Biſmuth. 

Bitumens. 

Sulphure of zinc. 

Prufhtite of iron. 

Pruſſiate of iron. 

Ammoniacal borate. 

Aiuminous borate. 

Borate of alumine. 

Bor.te of ſoda, or borate ſuper- 
ſaturated with ſoda. 

Calcareous borate. 

Borate of lime. 

Borate of antimony, 

Borate of cobalt. 

Borate of copper, 

Borate of zinc. 

Magneſien borate. 


C Borate of magneſia. 


N ww EF EET TT OY n 7 3 
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Old Names. 


Borax, martial. 
Borax, mercurial. 


Borax, ponderous or barotic. 


Borax, vegetable. 
Braſs, bronze. 


Calculus, urinary. 


Cameleon, mineral, 
Camphor. 
Camphorites, (falls. ) 


| cauſticum. 


Ceruſe. 


Ceruſe of antimony. 
Coal, Pure. 

Calx of antimony, vitrified. 
Calces, metallic. 
Cinnabar. 
Citrates, (ſalts. 
Cobalt, or cobolt. 
Colcothar. 
Copperas, white. 
Copperas, green. 
Copperas, blue. 
Chalk, ammoniacal. 
Chalk, barotic, 
Chalk of lead. 
Chalk of ſoda. 
Chalk of zinc. 


Chalk, magneſian. 
Chalk, martial. 
Chalk, or calcareous ſpar. 


Clay. 
Clay, pure. 
Clay, cretaceous. 
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— New Names, 


Borate of iron, 
Borate of mercury. 
Barvtic borate, 
Borate of harytes. 
Borate of potaſh. 


Alloy of copper and tin, braſs, 


or bronze. 


C 


Lithic acid. | 

Oxide of manganeſe and potaſh, 

Camphor. 

Camphorates. 

Imaginary principle of Meyer, 

White oxide of lead by acetoug 
acid, mird with chalk. 

White oxide of antimony by 
precipitation, 

Carbone. 

Vitreous oxide of antimony, 

Metallic oxides. 

Redſu)phuratedoxideofmercury 

Citrates. 

Cobalt. 

Redoxideof ironbyſulphuricacid 

Sulphate of zinc. 

Sulphate of iron, 

Sulphate of copper. 

Ammoniacal carbonate. 

Barytic carbonate. 

Carbonate of lead. 

Carbonate of ſoda. 

Carbonate of zinc. 

Magnefian carbonate. 

Carbonate of magneſia. 

Carbonate of iron. 

13 carbonate. 

Carbonate of lime. 

Argilla, mixture of alumine and 
ſilex. 

Alumine or alumines. 

Aluminous carbonate. 

Carbonate of alumine. 


Fecului 


Flower 


Flnoer 


Old Names. 


Cry, ſparry- 


Cream of lime. 


Cream or cryflals of tartar, 


Cryſtal mineral, 
Cry/tals of ſoda. 


Cryſtals of the moon. 


Cryſtals of Venus. 


(Crocus metallorum. 


Copper. 
Copper, yellow. 


Emetic. 

Empyreal air. 
Effences. 

Ether, acetour. 
Ether, marine. 
Ether, nitrous. 
Ether, vitriolic. 
Ethiops z mar (4 ial, 


Etbiops, mineral. 


Ethiops per 
Extract. 2 


Feculum of plants. 


Flowers, ammoniacal of copper. 2 


Flnvers, martial ammoniacal. 
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D New Names, 


Aluminous fluate. 

Fluate of alumine. 

Calcareous carbonate. 

Acidulous tartarite of potaſh. 

* of potaſh, mixed with 

ſulphate of potaſh, 

Cryſtalliſed b of potaſh. 

Cryſtalliſed nitrate of ſilver. 

Cryſtalliſed acetite of copper. 

Semi- vitreous ſulphurate oxide 
= "Re 


Alloy of copper and zinc, er 
latten. 


Antimonial tartarite of potaſh. 
Oxigenous gas. 

Volatile oils. 

Acetic æther. 

Muriatic æther. 

Nuric æther. 

Sulphuric æther. 

Black oxide of iron. 

Black ſulphurated oxide of mer- 

cury. 

Blackiſh mercurial oxide. 
Extractive principle. 


F 


Feculum. 
ublimated ammoniacal muriate 
of copper. 
Sublimated ammoniacal muriate 
of iron. 


216 Ancient and Modern Names, 


- Old Names. 
Flowers, ſilver of regulus of an- 


timony. 
Flowers of arſenic. 
Fiera of benxoin. 
Flavers of biſmuth. 
Flnwers of tin. 
Flowers, metallic. 
Flowers of ſulpbur. 
Flowers of zinc. 
Fluids, aeriform, 
Fluids, Elaſtic. 


Fluor, ammoniacal. 


Fluor, argillaceous. 


Fluor of potaſb. 
Fluor of ſoda. 


Fluor, magneſian. 


Fluor, heavy. 
Formiates, ( ſalts.) 


Galacter, (ſalts. ) 


Gas, acetous acid. 


Gas, cretacecus acid. 


Gas, marine acid. 


Gas, a#rated muriatic acid. 


Gas, nitrous urid. 


Gas, ſparry acid. 


Gas, ſulphureous acid. 


Gas, alkaline. 
Gas, hepatic. 


Gas, mflammable. 


Gas, carbonaceous inflammable. 


Gas, inflammable, of marſhes. 


Gas, mephitic. 
Gas, phlogifticated. 
Gas, nitrous. 


G New Names. 


{ Sublimated oxide of antimony? 


Sublimated oxide of arſenic, 
Sublimated benzoic acid. 
Sublimated oxide of biſmuth; 
Sublimated oxide of tin. 
Sublimated metallic oxides, 
Sublimated ſulphur. 
Sublimated oxide of xinc, 
Gaſes. 


# Gaſcs. „ 


Ammoniacal fluate. 
Fluate of ammoniac. 
Aluminous fluate. 
Fluate of alumine. 
Fluate of potaſh. 
Fluate of ſoda. 
Magneſian fluate. 
Fluate of magneſia. 


Tad fluate. 


Fluate of barytes. 
Formiates. 


G 


Lactates. 

Acetbus acid gas. 

Carbonic acid gas. 

Muriatic acid gas. 

Oxigenated muriatic acid gas, 

Nitrous acid gas. 

Fluoric acid gas. 

Sulphureous acid gas. 

Ammoniacal acid gas. 

Sulphurated hydrogenous gas. 

Hydroge nous gas. 

Carbonated hydrogenous gas. 

Hydrogenous gas of marſhes, 
(a mixture of carbonated hy- 

drogenous gas with azotic gas) 

Carbonic acid gas, 

Gas azote. 

Nitrous gas. 


Kerm 


Lattes 
Lapis 
Limeſ 
Lixi ui 
L 1 2 n l [4 
Lilun 
Liquor 
Ligqua 
Liquor 


Old Names. 


Gas 5 
Gaxeout waters. 
Cilla vitrioli. 

Glut EN of wheat — 
Gold. 

Cold, fulminating. 


ruſſian. 


Hepart. 
Heat, latent. 


Ink, ſympathetic, by c#balt. 


Iron, or mars. 
Iron, atrated. 
Iron of water. 


Tupiter. 


Kermes, mineral. 


Latten. 


Lapis C auf icus. 
Limeſflone. 
Lixivium of ſoapmakers. 


Lignites, (falts.) 
Lilum of Paracelſus. 


Liquor of flints. 
Liquor, Boyle's fuming. 
Liquor, fuming, of Libavius. 
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New Names. 


Gar, phoſphoric, of M. Gengembre, Phoſphorated hydrogenous gas. 


Pruſſic acid gas. 

Waters impregnated with car- 
bonic acid. 

Sulphate of zinc. | 

Gluten, or glutinous principle. 

Gold. 

Ammoniacal oxide of gold. 


H 


Sulphures. 
Caloric. 


Muriate of cobalt. 
Iron. 

Carbonate of iron. 
Phoſphate of iron. 


Tin. 


K 


Red ſulphurated oxide of anti- 


a 


a 


mony. 


L 

Alloy of copper and zinc, or 
latten. 

Concrete potaſh or ſoda. 

Carbonate of lime. 

Solution of ſoda. 

Pyro lignites. 

Alcohol of potaſh. 

Siliceous potaſh in liquor, 

Ammoniacal ſulphure. 

Sulphure of ammoniac. 

Fuming muriate of tin. 
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Old Names. L New Names. 

Semi-vitreous oxide of lead, oy 
2 13 ö litharge. | y Mater 

guor ſaturated with t | 

ing part of Pruſſian blue. { Pruſliate of potaſh, Mephi 
Light. Light. 
Luna. Silver, . Mbit 
Luna, corncout. Muriate of ſilver. 
Liver of antimony. Sulphurated oxide of antimony. Mephit 
Liver of arſenic. Arſenical oxide of potaſh, Wi 
Liver, volatile alkaline of ſul- e Ammoniacal ſulphure, 7 

phur. Sulphure of ammoniac. Mephit 
Liver, antimeniated, of ſulphur, Antimoniated alkaline ſulphure. Webit 
1 . Barytic ſulphure. U,ohbie 

ver, barotic, of ſulphur. | Salobure of barytes. _ Hobie 

ö Calcareous ſulphure. 
Luer, h . of ſulphur. Sulphure of — 3 

5 f Sulphure of magneſia. | 
Liver, magnefian, of ſulphur. Maes calphure. 2 
Livers of ſulphur. Alkaline ſulphures. 2881 
Livers of ſulphi:r, earthy. Earthy ſulphures. Mercur 
Lead, or ſaturn. Lead. nies 
Lead, corneous. Muriate of lead. m ho 5 
Lead, ſpathoſe. Carbonate of lead, 114% h 4s 

Mah ble, 
M 
Mlelybde 

Magiftery of biſmuth. Oxide of biſmuth by nitric acid. } 
2 of . Precipitated ſulphur, 15 . 
Magiſtery of lead. Precipitated oxide of lead. Mohbder 
Magnefia, white. Carbonate of magneſia. Mucilags 
Magnefia of Bergman, atrated. Carbonate of magneſia. Muriates 
Magneſia, cauflic. Magneſia. 1 
Magugſia, cretaceous. Carbonate of magneſia. 6 
Magneſia, er veſcent. Carbonate of magneſia. Muriate 
Magnefia, fluorated. Fluate of 3 Marin, 
Magneſia, black. Black oxide of manganeſe. ar 
Magneſia, ſparry. Fluate of magneſia. I 
Malufites, ( ſalts.) Mlalates of potaſh, ſoda, &c. 1 
Maſſicot. Yellow oxide of lead. r 
Matter of heat. Caloric. e 


"Ts Z 
MHuriate 

7 
Murat © 


21 word has been uſed te fignify 


Matter of fire. light, caloric, and phlogilton. 


1 
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Old Names. M New Names. 


White oxide of antimony by 


Materia perlata of Kerkringius, precipitation. 
Ammoniacal carbonate. 
Wephite, emmoniacal. Carbonate of ammoniac. 
Barytic carbonate. 
Wobite, barotic, ; Carboante of barytes. 
Calcareous carbonate. 
Mpbite, calcareous. | Carbonate of lime. 
Milt of lime. gn 2 — water. 
; agneſian carbonate. 
Mephite of magnefia. fm of magneſia. 
Mephite of lead Carbonate of lead. 
Mephite of zinc. Carbonate of zinc. 
Meobite, martial. Carbonate of iron, 
Matter, colouring, of Pruſſianblue, Pruſſic acid. 
Mercury. : Mercury. 
Mercury of metals. Imaginary principle of Beccher, 
Mercury, mild. Mild mercurial muriate. 
Mercury, white precipitated . muriate by precipita- 
Mmnium. Red oxide of lead, er minium. 
Mfetet, atmoſpheric. Azotic gas. 
Malybdes, (ſalts ) Molybdates. 
11d 1 Ammoniacal molybdate. 
* ER REI Molybdate of ammoniac. 
| Barytic molybdate. 
Haybde, baretic. Molybdate of barytes. 
Malybde of petaſh. Molybdate of potaſh. 
Molybde of foda. Molybdate of ſoda. 
Malybdena. Molybdena. 
Mucilage. Mucilage. 
Muriates, (ſalts ) Muriates. 
Muriate of antimony Muriate of antimony. 
Muriate of filver. Muriate of ſilver, 
Muriate of b:{muth. Muriate of biſmuth. 
Muri ite of cobalt. Muriate of cobalt. 
Muriate of copper, Muriate of copper, 
Muriate of tin. 7 Muriate of tin. 
Muriate of tron. Muriate of iron, 
Muriate of manganeſe, Muriate of manganeſe, 
Muriate of lead. Muriate of lead. 
Muriate of zinc. Muriate of zinc. 


6luriat or regaline ſalt of platina. Nitro muriate of platina. 


I. 


— 
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Old Names. 


Natrum, or natron. 
Nitre. 

Nitre, ammoniacal. 
Nitre, argillaceous, 


Nitre, calcareous. 


Nitre, cubic. 
Nitre of ſilver. 
Mitre of arſenic. 
Mitre of biſinut h. 
Nitre of cobalt. 
Nitre of copper. 

N Hie of fin. 
Nitre of iron. 


Nitre of magneſia. 


Nitre of manganeſe, 
Nitre of nickel. 
N. ur t of lead. 


Nitre of terra ponderoſa. 


Nitre of zinc. 


Nitre, fixed, by itſelf. 


Nitre, lunar. 

Nitre, mercurial, 
Nitre, priſmatic. 
Nitre, quadrangular, 
Nitri, rhomboiaal. 
Nurs, ſaturnine. 


Ochre. 
Oils, animal, 


New Names. 


. DMuriate er regaline ſalt of gold, Muriate of gold. 


Muriate, correſiue mercurial. Corroſive mercurial muriate. 


N 
Carhonate of ſoda. 


Nitrate of potaſh, e nitre. 


Ammoniacal nitrate, 
Nitrate of alumine. 
Calcarezous nitrate. 
Nitrate of lime, 
Nitrate of ſoda. 
Nitrate of filver. 
Nitrate of arſcnic. 
Nitrate of biſmuth. 


Nitrate of cobalt. 


Nitrate of copper. 
Nitrate of tin. 
Nitrate of iron. 
Magneſian nitrate. 
Nitrate of magneſia. 


Nitrate of manganeſe. 


Nitrate of nickel. 
Nitrate of lead. 
Barytic nitrate. 
Nitrate of barytes. 
Nitrate of zinc. 
Carbonate of potaſh. 
Nitrate of ſilver. 
Nitrate of mercury. 
Nitrate of potaſh. 
Nitrate of ſoda, 
Nitrate of ſoda. 
Nitrate of lead. 


0 


Yellow oxide of iron. 
Volatile animal oil. 


Oil of Un 
Ou of ta 
Oil, phil 
Oil of vi 
Ou of v1 
Oils, em 
Our, eth 
ll, fat. 


Oils, eſſe 
bil by ex 
Ore of an; 
Ore of iro! 
Orprment 
Uxygene, 


Phlogifton 
Philoſophid 
Phoſphate 


Phoſphate, 


[ byphate , 


Plyphate « 


Phoſphate g 
Phſphate 0 
Phoſphorus 
Phoſphorus 
Phoſphorus 
Poderous / 
Platina, 


Paſte rf, 

Pumbago, 

lemphely;x, 
Vol. IV 
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Old Names. 0 New Names. 
(i of lime, Calcareous muriate. 
Potaſh, mixed with carbonate 
0 of tartar per deligiuum. of potaſh, in. a deliqueſcent 
ſtate. 
Oil, philoſopher's Empyreumatic fixed oils. 
(il of vitrial. Sulphuric acid. 
(i/ of wine, ſaveet. Ethereal oil. 


Ouls , empyreumatic * 
Oils, ethereal, 

Oils, fat. 

Oils, eſſential. 

lite by expreſſion. 
Ore of antimony. 


bre of iron, from marſhes, 


(rprment. 
Uxygene. 


Pologiffon. 
Phile/ſophic 4wool. 


Phoſphate ammoniacal. 
Phoſphate, barotic. 
Phphate, calcareous. 


Phoſphate of magneſia. 


P be/pbate of potaſb. 
Phoſphate of ſoda. 
Phoſphorus of Baudouin. 
Phoſphorus of Kunckel. 
Ihyphorus of Homberg. 
Pinderous one. 

Platina, 


p Ale 7 
Pumbago, 
lmpholyx, 
Vol. IV. 


- 


a 


1 


1 42a 


Empyreumatic oils. 

Volatile oils. 

Fixed oils. 

Volatile oils. 

Fixed oils. 

Native ſulphure of antimony. 

lron ore, containing phoſphate 
of iron. | 

Yellow ſulphurated oxide of ar- 
ſenic. 


Oxygene. 


P : 
Imaginary principle of Stahl. 


Sublimated oxide of zinc. 
Ammoniacal phoſphate. 
Phoſphate of ammoniac. 
Barytic phoſphate. 
Phoſphate of barytes. 
Calcareous phoſphate. 
Phoſphate of lime. 
Magnehan phoſphate. 
Phoſphate of magneha. 
Phoſphate of potaſh. 
Phoſphate of toda. 
Dry calcargous nitrate. 
Phoſphorus. 
Dry calcareous muriate. 
Calcareous tunſtate. 
Platina. 
Calcareous ſulphate, or calcined 
plaſter. 


Carbure of iron. 
Sublimated oxide of zincs 


oF. © 


RES en BF OO ed ai 


Principle, inflammable. 
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Old Names. P . 
Potaſbes of commerce. Impure carbonate of potaſh. R 
Putty of tin. Grey oxide of tin. * 
Powder of Algareth, 2 of antimony by muriatic I 2:2, 
| Regu 
Powder of Count Palma. [4 
Powder of Sentinelly, } Carbonate of magneſia. — 
Precipitate, white, by muriatic } Mercurial muriate by precipita- Pub 
acid. tion, 
Precipitate of gold by tin, or pur- I Oxide of gold precipitated by 2 55 
ple of Caſſius. 5 tin. Red n 
oy Yellow oxide of mercury by ſul- 
Precipitate, yellow. hari aol. ercury by ſul 
Precipitate per ſe. Red oxide of mercury by fire, 
Precipitate, red. 0 Red of mercury by nitrig 
my ey r 1 Saffro 
Principle, acidifying. Oxygene. $:fron 
Principle, aflringent. Gallic acid. Saffron 
Principle, carbonaceous. Carbone, 


See phlogi/ton.) | 
ehren mercurial. Imaginary principle of Beccher; 3 
Principium ſorbile of M. Ludbock. Oxygene. Seaps | 
P 1] Calcareous pruſſiate. Soaps, | 

rulſite, calcareous, Pruſhate of lime. ape, P 
Pruſſite of polaſb. Pruſſiate of potaſh, A 
Pruſſite of ſoda. Pruſſiate of ſoda. Wo 
Pyrues of copper. Sulphure of copper. nad; 
Pyrites, martial. Sulphure of iron. Srap of 

, Hombe Carbonated ſulphure of alumina $4.7; 

Pyrophorus of Homberg. Pyrophorus of Homberg. c 
Salt, an 

R Salt, cal 

Rea gar, or realgal. Redſulphuratedoxideofarſenit Salt, ace 
Regaltes, (alts formed with a- { Nitro-muriates. U, ace 

qua regia ) + FO ns dalt 

Regia, aqua. Nitro-muriatic acid. 4 mag 
A word uſed to denote the pu Salt, acer 

Regulus. ö metallic ſtate, in cpęft Wi Sr, acer 
= ores, and oxides. dal admir 
Regulus of antimony. Antimony. dal Alem 


Regulus of arſenic. Arſenic. 


of Chemical Subſtances, 


Old Names. 


Regulus cobalt. 
Regulus of manganeſe. 
Regulus of molybdena. 
Regulus of ſyderite. 
Refine 

Ruft of copper. 

Ruft of iron. 

Rubine of ontimony. 


Red nitrated mercury. 


Saffron of mars. 


Saffron, aperient, of mars. 
Saffron, aftringent, of mars. 


Saffron of metals. 
| Saltpetre. 


Saturn. 

Saupe, acid. 

Soaps, alkaline. 

Soaps, earthy, or oleo-terrene com- 
binations of M. Berthollet. 

Soaps, metallic, or oles- metallic 
combinations of M. Berthollet. 

Soap of Starkey. 

Sebates, ( ſalts.) 


Salt, ammoniacal acetous. 


er 


Salt, calcareous acetous. 


Salt, acetous of clay. 
dat, acetous of Zinc. 
dalt, magnefian acetous. 


Salt, acetous martial. 

Sat, acetous mineral, 

Sal edna perlatum. 
vil Alembroth, 


| Superſaturatedphoſphateoffoda. 
X 2 


R New Names. 


Cobalt. 

Manganeſe. 

Molybdena. 

Phoſphure of iron. 

Refins. 

Green oxide of copper. 

Carbonate of iron. 

Sulphurated oxide of antimony. 

2 oxide of mercury by nitric 


acid. 


8 


Oxide of iron. 

Carbonate of iron. 

Brown oxide of iron. 

Semi-vitreous ſulphurated oxide 
of antimony. 

Nitrate of potaſh, or nitre. 

Lead. 

Acid ſoaps. 

Alkaline ſoaps. 


Earthy ſoaps. 


Metallic ſoaps. 


Saponula of potaſh. 
Sebates. | 
Ammoniacal acetite. 
Acctite of atnmoniac. 
Calcareous acetite. 
Acerite of lime. 
Aluminous acetite. 
Acetite of alumine. 
Acetite oſ zinc. 
Magneſian acetite. 
Acctite of magneſia. 
Acetite of iron. 
Acetite of ſoda. 


Ammonmiaco-mercurial muriate. 


—_— C7 


_ 
—_ 


> nth. 


_ — 


— 
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Old Names. 


Sal ammoniac. 


Salt, cretaceous ammoniacal. 


Sal ammoniac, fixed. 


Galt ammoniacal, nitrous. 


New Names. 


Ammoniacal muriate. 
Muriate of ammoniac. 
Ammoniacal carbonate. 
Calcareous muriate. 


* 


' 4 Muriate of lime. 


Ammoniacal nitrate. 
Nitrate of ammoniac. 


Salt ammoniacal, (a ſecret of © Ammoniacal ſulphate. 


Glauber 3.) 
Salt, bitter cathartic. 


Salt, ammoniacal ſedative. 
Salt, ammoniacal ſparry. 


Salt, ammoniacal vitriolic. 
Salt, common. 

Salt, Engliſh. 

Salt of colcothar. 

Salt, kitchen. 


Salt, Glauber's, 


Salt of Jupiter. 
Salt of milk. 
Salt of wiſdom. 


Salt of Epſom. 


Sal de Duobus. 

Salt of Scheidſchutz, 
Salt of Sedlitz. 

Salt of Segner. 

Salt of Sergnette. 


Salt of amber, obtained by cryflal- 


[1zatyon. 
Salt of jorrel. 
Salt, febrifuge, of Sylvius . 


Salt, fixed, of tartar. 
Salt, fuſible, of ur ine. 


Sal gem, 


7 Sulphate of ammoniac. 


Magneſian ſulphate. 
Sulphate of magneſia. 
Ammoniacal borate. 
Borate of ammoniac. 
Ammonaacal fluate. 
Fluate ot ammoniace 


1 Ammoniacal ſulphate. 
CT oulphate of ammoniac. 


Muriate of ſoda. 

Ammoniacal carbonate. 

Carbonate of ammoniac. 

Sulphate of iron, { its particular 
late not well known. } 

Muriate of ſoda. 

Sulphate of ſoda 

Muriate of tin. 

Sugar of milk, 

Ammoniaco-mercurial muriate. 

Magneſian ſulphate. 

Hulphate of magneſia. 

Sulphate of potaſh. 

Sulphate of magneſia. 

Sulphate of magneſia. 

debate of potath. 

Tartarite of ſoda. 


Cryſtalliſed ſuccinic acid. 


Acidulous oxalate of potaſh, 

Muriate of potaſh. 

Carbonateot potaſh not ſatura- 
ted. 

Phoſphate of ſodaandammoniac. 

Folhl muriate of ſoda, 


Salt, v 
Selenils 


Smalt. 


Soda, c 
Soda, c 
Soda, / 
Sulphur 


Sulphur 
Spar, a 
Shar 5 Cl 


Spar, 
Har, 7 
Fhiritus 


Snow of 


Old Names. 


Salt, marine. 
Salt, argillaceous marine. 


Salt, barotic marine. 


Salt, calcareous marine. c 


Salt, marine, of iron. 
Salt, marine, of Zinc. 


Salt, magnefhan marine. 


Salt, native, of urine. 

Salt, neutral arſeniacal, of Mac- 
que F. 

$a/t or ſugar of ſaturn. 

Salt, polychreſt, of Glaſer. 

Salt, polychreft, of Rochelle. 

Salt, regaline, of gold. 

Salt, ſedative. 

Salt, ſedative mercurial. 

Salt, ſublimated ſeaatrve. 

Salt, flanno-mtrous 

Salt, ſulphureous, of Stahl. 

Sat, vegetable. 

Salt, volatile, of England. 

Salt, volatile, of amber. 


Helenile. 
Smalt. 
Seda, cauſtic. 


Soda, cretaceous. 


Soda. ſpathoſe. 
Sulphur. 


2 


Sulphur, gilded, of antimony. 


Spar, ammoniacal, 
Shar, calcareous. 


Spar, fluor. 
2» Spar, ponderous. 
Spritus ſylvefris. 
Ge Snow of antimony. 
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New Names. 


Muriate of ſoda. | 
Aluminous muriate. 
Muriate of alumine. 


| Barytic muriate. 


Muriate of barytes. 

Calcareous muriate. 

Muriate of lime. 

Muriate of iron. 

Muriate of zinc. 

Magneſian muriate. 

Muriate of magneſia. 
Phoſphate of ſoda and ammoniac. 


9 arſeniate of pots 
aſh. 


Acetite of lead. 

Sulphate of potaſh, 

Tartarite of ſoda, 

Muriate of gold. 

Boracic acid. 

Borate of mercury. 

Sublimated boracic acid. 
Nitrate of tin, 

Sulphate of potaſh. 

Tartarite of potaſh. 
Ammoniacal carbonate. 

Sublimated ſuccinic acid. 

Sulphate of lime. 

Oxide of cobalt vitrified with ſi- 
lex, or malt. | 

oda. 

Carbonate of ſoda. 

Fluate of ſoda. 

Sulphur. | 

Sulphurated, orange, oxide of 

antimony, 8 

Ammoniacal fluate. 

Carbonate of lime. 

Calcareous fluate. 

Sulphate of barytes. 

Carbonic acid, 

White ſublimated oxide of anti- 

mony. | 


Spirit of Mendererus. 
Spirit of nitre. 

opirit, fuming, of nitre. 
Spirit, dulcified, of nitre. 
Spirit of ſalt. 

opirit of wine. 

opirit of vitriol. 

Spirit of Venus. 
opiritus rector. 

Sprrits, acid. 


Spirit, volatile, of ſal ammoniac. 


Sublimate, cor rofeve. 
Sublimate, mild. 
Lemon, or citron juice. 
Semi- metals. 
Juccinum. 

Stone, infernal. 
Sugar. 

Sugar candy. 

Sugar of /aturn. 
ph... 2 F milk. 
Syderite. 

Steerch. 

Syderetete of M. de Morveau. 
Steel. 

Stone in the bladder. 


Tartar. 

Tartar, ammoniacal. 
Tartar, antimoniated. 
Tartar, calcareous. 


Tartar chalybeate. 


Tartar, cretaceous. 


Tertar, crude. 
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Old Names. 8 New Names. 
Spirit, acid, of wood. Pyro-ligneous acid. 
Spirit, volatile alkaline. Gas ammoniac, or ammoniacal 
gas. 
Spirit, ardent, or ſpirit of wine. Alcohol. 


Ammonaacal acetite. 

Nitric acid diluted in water. 
Nitrous acid. 
Nitric alcohol. 

Muriatic acid. 

Ammoniac. 

Alcohol. 

Sulphuric acid diluted in water, 
Acetic acid. 

Aroma. 

Acids diluted in water. 
Ammoniac diluted in water. 
Corroſiye muriate of mercury. 
Mild muriate of mercury. 
Citric acid. : 
Semi-metals. 

Amber. 

Melted nitrate of ſilver. 
Sugar. 

Cryſtalliſed ſugar. 

Acetite of lead. 

Sugar of milk. 

Phoſphate of iron. 

Stearch. 

Phoſphure of iron. 

Steel, | 

Lithic acid. 


T 


Acidulous tartarite of potaſh. 
Ammoniacal tartarite. 
Antimoniated tartarite of potaſh. 
Tartarite of lime. 

Ferruginous tartarite of potaſh. 
Carbonate of potaſh. 

Tartar, 


Tartar 
Tartar 
Tai tar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 
Tartar 

tio! 
Tartar 
Tartar. 
Tintus 


Terra 


Terran 
Terrens 
Terra « 
Terra 0 
Terra 
Terra 
Terra 
Terra 
Terra | 
Terra 
Terra fk 
Terra } 


Terra / 
Tung . 
Tung 1 
Tung [ti 
Turbith 


Turbith, 
Tin, 


Tin, car 
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Old Names. T New Names, 
= 

Tartar, cupreous. Tartarite of copper. 
ſartar of magneſia. Tartarite of magneſia. 
Tartar of potaſh. Tartarite of potaſh. 
Tartar of ſoda. Tartarite of ſoda. 
Tartar, emetic. Antimoniĩated tartariteof potaſh, 
Tartar, ſoluble martial. Ferruginous tartarite of potaſh. 
Tartar, mepbitic. | Carbonate of potaſh. F/* 
Tartar, mercurial. Mercurial tartarite. 
Tartar, ſaturnine. | Tartarite of lead. 
Tartar, ſpathoſe. Fluate of potaſh. 
Tartar, ſoluble. Tartarite of potaſh. 
Tartar, /libiated. Antimoniated tartariteof potaſh, 
Tartar, tartariſed. Tartarite of potaſh. 
Tartar, tartariſed, containing an- F Tartarite of potaſh, with an ad- 

timony. | | dition of antimony. 
Tartar, vitriolated. Sulphate of potaſh. 
Tartar, acrid tincture of. Alcohol of potaſh. 
Tinctur es, ſpiritous. Reſinous alcohol. 
1 + raw] phoſphate. 

; Phoſphate of lime. 

Terrene baſe of alum. Alumine. 
Terrene baſe of ponderous ſpar. Barytes. 
Terra calcaria. Lime, or calcareous earth · 
Terra alummnæ. Alumin. 
Terra fcliata, cryſtalliſable. Acetite of ſoda. 
Terra foliata tartaria. Acetite of potaſh. 
Terra fohata mercurialis. Acetite of mercury. 
Terra minerals. * Acetite of ſoda. 
Terra magneſcana. Carbonate of magneſia. 
Terra muriatica of M. Kirwan. Magneſia. 
Terra pondereſas Barytes. 
Terra ponderoſa aerated. Carbonate of barytes. 
Terra fulicea. Silex, or ſiliceous earth. 
Tung flic ſalts. Tunſtates. 
Tung flic ammoniacal. Ammoniacal tunſtate. 
Tung lic of potaſh. Tunſtate of potaſh. 


; Yellow mercurial oxide by ſul- 


Turbith, mineral. phuric acid. 


Turbith, nitrous. 13 3 oxide by ni- 
Tin. Tin. 
Tin, corneous- Muriate of tin. 
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| Old Names. 


Perdegris. 


Verdigris of commerce. 


Venus. 


Verdet (Fr.), or verdigris. 


Verdigris, diflilled. 
Vitrum antimonit. 


Vrivum argentum. 
Vinegar, diſbilled. 
V inegar of ſaturn. 
Vinegar, radical. 
Vitriol, ammoniacal. 
Vuric, white. 
Vitriol, blue. 
Vitriol, calcareous. 
Vitriol of antimony. 
Vitriol of ſilver. 
Vitriol of clay. 
. Pitridl of biſmuth. 
Vitriol of lime. 
Vitriol of Cyprus. 
Vitrio] of cobalt. 
Vitriol of copper. 
Vitricl of luna. 
Vitriol of manganeſe. 
V itriol of mercury. 
Vitriol of nickel. 
Vitriol of platina. 
Vitriol of lead. 
Vitridl of potaſh. 
Vitril of „ 
Vitriol of tin. 
Fitriel of zinc. 
itriol, magneſian, 
Vitricl, martial. 
Vitriol, green. 


I ater. 
W ater, aerated. 


New Names. 


Green oxide of copper. 


Acetite of copper, with an ex- 
ceſs of oxide of copper. 

Copper. 

Acetite of copper. 

Cryſtalliſed acetite of copper. 

Vitrous ſulphurated oxide of 
antimony. 


Mercury. 


© Acctous acid. 


Acetite of lead. 
Acetic acid. 
8 ſulphate. 
ulphate of zinc. 
Sulphate of copper. 
Sulphate of lime. 
Sulphate of antimony. 
Sulphate of ſilver. 
Sulphate of alumine. 
Sulphate of biſmuth. 
Calcareous ſulphate. 
Sulphate of copper. 
Sulphate of cobalt. 
Sulphate of copper. 
Sulphate of filver. 
Sulphate of manganeſe. 
Sulphate of mercury. 
Sulphate of nickel. 
Sulphate of platina. 
Sulphate of lead. 
Sulphate of potaſh. * 
Sulphate of ſoda. 
Sulphate of tin. 
Sulphate of zinc. 
Sulphate of magneſia. 
Sulphate of iron. 
Sulphate of iron. 


W 


Water. 
Carbonic acid. 


Water, 
Water, 
Water, 
Water, 


Waters 
Waters, 
Water, 
Water, 

Waters, 


Waters / 
Wafran 


Zinc. 


Laffre. 
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Old Names. W ö New Names. 


Water, lime. ' Lime-water- 
Water, Pruſfan-lime. Pruſſiate of lime. 
Vater, diſtilled. Diſtilled water. 
Water, firong, or aqua fortis. Nitric acid of commerce, 
Waters impregnate with car- 
Hart, ge. | bonic acid. 
Waters, *mothers. Saline deliqueſcent reſidue. 
= Nitrate of mercury in a ſtate of 
Water, ney a 1 ſolution. 
Water, royal, or aqua regia. Nitro-muriatic acid. 
F Acidulous waters, or waters im- 
Waters, * pregnated with carbonic acid. 


; Sulphureous or ſulphurated wa- 
Waters hepatic. er 


Velſram of Meſſrs d Elhuyar. Tungſten. 
2 


Zinc. 
Grey oxide of cobalt, with ſili- 


ceous earth, or zaffre. 


D.C Oo N 
FOR THE 


NEW CHEMICAL NOMENCLATURE. 


Old Names. New Names. 
A 
Theſe are ſalts formed by the 
combination of the acetic acid 
(or radical vinegar) with different 
Ac ETATES. 4 baſes. The following names, 


with which there are none ſyno- 
nymous in the ancient Nomen- 


{ clature, belong to this genus. 


Acetas, tis. ſ. m. 


Acetate, aluminous. 
| of alumine. 
Acetas alumineſus. 


Acetate, ammoniacal. 
of ammoniac *. 
Acetas ammonaiacalis. 


For the future, we ſhall not repeat theſe two modes of expreſſing the baſe 
of a neutral ſalt together, but uſe them indifferently. Theſe inſtances already 
given, are enough to ſhow, that either the ſubſtantive or the adjective may be 
uſed, at pleaſure. 

This obſervation extends alſo to the Latin Nomenclature, 


— — 


Dit 


1 


keetate C 
Acetat. 


keetate © 
Acetas 


keetate o 
Acetas | 


keetate o 
fAcetas 1 


lcetate o 
Acetas | 


keetate o 
Acetas e 


keetate o. 
fAcetas « 


lcetate of 
Acetas c 


keetate of 
Acetas 7 


Acetate of 
Acetas te 
leetate of 
Acetas u 


lcetate of 
Acetas m 


cetate of 
Aeta: h 


etate of 
Acttas m 


Kcetate of 


Acetus m 


leetate of 


Acetas at 


cetate of 
Acetas pl: 


leetate of 


Accta⸗ Pl 
3 


New Names. 


Acetate of antimony. 
fcetas tibi. 
keetate of ſilver. 
Acrtas argenti. 
leetate of arſenic. 
Acetat arſenici. 
kcetate of bar ytes. 
Acetat barytis, or baryte. 
kcetate of biſmuth. 
Acetas biſmuthi. 


keetate of lime. 
Acetas calcis. 


ketate of cobalt. 
Acetat cobalti. 


kcetate of copper. 
Acetas cupri. 


keetate of tin. 
Acetas flanmi, 


kcetate of iron. 
Acetas Ferri. 


leetate of magneſia. 
Acetas ma gneſiæ. 
letate of manganeſe, 
Acetas magnefii. 

tetate of mercury. 
Acttas hydrargyri. 


etate of molybdena. 
Acctas molybdeni. 


erate of nickel. 
Acetus niccoli. 


cetate of gold. 
Acetag auri. 


(tate of platina. 
Acetas platini. 
leetate of lead. 
Acetas plumbi. 

3 


baſe 
ad 


be 


A 
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Acetate of potaſh, 
Acetas potaſſe. 
Acetate of ſoda. 
Acetas ſodæ. 
Acetate of tungſten. 
Acetas tunflent. 


Acetate of zinc, 
Acetat zinci. 


Acetite. 
Acetis, tis. f. m. 


Acetite, aluminous. 
Acetis alumineſus. 


Acetite, ammoniacal. 
Acetis ammoniacalts. 


Acetite of antimony. 
Acetis ſtibii. 
Acetite of ſilver. 
Acetis argenti. 
Acetite of arſenic. 
Acetis arſemicalis. 
Acetite of barytes. 
Acetis baryticus. 
Acetite of biſmuth. 
Acetis biſmuthi. 
Acetite of lime. 
Acetis calcareus. 


Acetite of cobalt. 
Acetis cobalti. 


Acetite of copper. 
Acetis cupri. 


Acetite of tin. 
Acetis ſtanni. 


Dictionary. for the 


'A Old Names; 
keetite 
Acett; 
Acetite 
Acetts 
Acetite « 
Acetis 
keetite « 
Artis 
Salts formed by the union of ſcctite c 
* acetous acid, or diſtilled yi Acetis 
negar, with different baſes, "WP 
Acetited clay. Acetis 
Acetous ſalt of clay, . 
Ammonaiacal aectite. Acetis þ 
Tee acetous ſalt. 
Spirit of Mendererus. Acetite o 
Acetis | 
Acetite of 
Acetis t 
Fuming arſenico-acetous liquor Acetite o. 
A. Cadet. Acetts / 
Acetite of 
Acetis t 
Acetite of 
Acetited lime. > Acetis 2 
Calcareous acetous ſalt. cid, ace 
| Acidum 
acid, acet 
Acetited copper. Acidum. 
Verdligris. Acid, arſe 
Difiulled verdigris of Commerce. Acidum 
Cryſtals of Venus. 
Acid, ben 
Acidum 
Acid, ſub 
Acidum 


3 


New | Names. 


kcetite of iron. 
Acetis ferri. 
kcetice of magneſia. 
Hettis magneſie. 
kcetite of mercury. 
Acetis hydrargyri. 
kcetite of molybdena. 
fcetis mol ybdeni. 


keetite of nickel. 
Acetis niccoli. 


I 0 
E 
keetite of gold. 
Acetis auri. 
kcetite of platina. 
Acetis platini, 


kcetite of lead. 
Acetis plumb. 


lectite of potaſh. 
dcetis potaſſe, vel potaſſeus. 


kcetite of ſoda. 
Acetis ſode, vel ſodaceus, 


acetite of tungſten. 
Acetis tunſlen, 

Acetite of zinc. 
Acetis zinci. 

Acid, acetous. 

Acidum acetoſum. 


Acid, acetic. 
Acidum aceticum. 


acid, arſenic. 
t. Acidum arſemcum, 


And, benzoic. 
Acidum benzeicum. 


Acid, ſublimated benzoic. 


Acidum benzoicum ſublimatum. 


3 


New Chemical Nomenclature. 


A Old Names. 


Acetited iron. 
Martial acetous ſalt. 


Magneſian acetous ſalt. 
Acetited magneſ1a. 


2 mercury. 
Terra foliata mercurialis. 


V inegar of ſaturn. 

Salt or ſugar of ſaturn. 
© Acetited potaſb. 

Terra foliata tartari. 

Acetited ſoda. 

Mineral acetous ſalt, 

Terra foliata minerals. 


Cryflalliſable terra foliata. 


ae lead. 


Acetited zinc. 
Acetous ſalt of zinc. 


Acetous acid. 
Diftilled vinegar. 
Radical vinegar. 
Spirit of Venus. 
j Arſenical acid. 
Benzonic acid. 
45 of benxoin. 
Salt of benxoin. 


Flowers of benzoin. 


Volatile jalt of benxsin. 


— . =" 
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New Names. 


Acid, bombic. 
Acidum bombicum. 


Acid, boracic. - 
Acidum boracicum. 


Acid, carbonic. 
Acidum carbonicum. 


Acid, citric. 
Acidum citricum. 

Acid, fluoric. 
Acidum fluoricum. 


Acid, formic. 
Acidum formicum. 


Acid, gallic. 


Acidum gallæ, ſeu gallaceum. 


Acid, lactic. 
Acidum ladticum. 


Acid, lithic. 
Acidum lithicum. 


Acid, malic. 
Acidum malicum. 


Acid, molybdic. 


Acidum molybdicum. 


Acid, muriatic. 


Acidum muriaticum. 


Acid, oxigenated muriatic. 
Acidum muriaticum oxigenatum. 
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A Old Names. 


Acid of the fulk worm. 
Bombycine acid. 

Volatile narcotic ſalt of vityicl, 
Sedative ſalt. 

Ac id of bor axﬀ. 


Boracine acid. 


( Gas fylveſre. 

Spiritus ſylveſtris. 
Fixed air. 
Aerial acid. 

3 Aemo pheric acid. 
Mepbitic acid. 

' Cretaceous acid. 


L Carbonaceous acid. 
Lemon juice. 
. Citronian acid. 


Fluoric acid. 


Spathoſe acid. 


Acid of ants. 
Formicine acid. 


FC Aftringent principle. 
Gallic acid. 


Sour whey. 
Galactic acid. 


Bezoardic acid. 
Lithiafic acid. 
Acid f apples. 
Malu ſiam acid. 
Fate of molybdena. 


ſ Acid of the lone in the bladder. 


Molybdic acid. 
Acid of Wolfram. 


j Acid of marine ſalt. 
Fuming ſpirit of ſalt. 
Marine acid. 

] Dephlogifticated marine acid. 


Herated marine acid. 


er. 
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New Names. 


Acid, nitrous. 
Acidum nitroſum. 


Acid, nitric. 
Acidum nitricum. 


Acid, nĩitro-muriatic. 


Acidum nitro-muriaticum. 


Acid, oxalic. 
Acidum oxallicum. 


Acid, phoſphorus. 
Acidum phoſphoroſum. 
Acid, phoſphoric. 
Acidum phoſphoricum. 
Acid, pruſſic. 
Acidum pruſſicum. 
Acid, pyro-ligneous. 
Acidum pyro-lignoſum. 
Acid, pyro-mucous. 
Acidum pyro mucoſum 


Acid, pyro-tartarous. 


Acidum pyro-tartaroſum. 
Acid, ſaccho lactic. 

Acidum ſaccbo- lacticum. 
Acid, ſebacic. 

Acidum ſebacicum. 
Acid, ſuccinic. 

Acidum ſuccinicum. 


Acid, ſulphureous. 
Acidum ſulphuroſum. 


Acid, ſulphuric. 
Acidum ſulphuricum. 


A Old Names. 


Ruddy nitrous acid. 
Pplogiſticated nitrous acid. 
Fuming mtrous acid. 
Fuming ſpirit of nitre. 

White nitrous acid. 

| Nitric acid without gas. 
Dephlogiſticated nitrous acid. 
Aqua regia. 
Re 14 aline ac id . 
Acid of ſorrel. 
Oxalline acid. 


Saccharine acid. 
Acid of ſugar, 


: Volatile phoſphoric acid. 


Phoſphoric acid. 
Acid of urine. 


{ Colouring matter of Pruſſian blue. 
I Empyreumatic acid ſpirit of word. 


Spirit of honey, ſugar, &c. 
Syrupous acid. 


: Spirit of tartar, 


Acid of ſugar of milk, 
Saccho-lattic acid. 


Sebaceons acid. 
Acid of tallow. 


Acid of amber. 
Volatile ſalt of amber. 


Sulphureous acid. 

Volatile ſulphureous acid. 
Phlogiſticated vitrialic acid. 
Spirit of ſulphur. 

Acid of ſulphur. 
Vitriolic acid. 
OF vitriol. 
Spirit of vitriol. 
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New Names. 


Acid, tartareous. 
Acidum tartaroſum. 


Acid tunſtic. 
Acidum tunſticum. 


Affinity. 
Affmitas. 

Aggregation. 
Aggregatio. 

Aggregates. 
Aggregata. 


Atmoſpheric air. 
Aer atmoſphericus. 


Alkalis. 
Alkalia. 


Alcohol. 
Alcohol, indecl. 


Alcohol of potaſh. 


Alcohol potaſſe. 


Alcohol, nitric. 
Alcohol nitricum. 


Alcohols, reſinous. 


Alcohol refinoſa. 
Alloy. 


Connubium metallicum. 


Alumine. 
Alumina. 


Amalgam. 


Ammoniac. 
Ammoniaca. 


Antimony. | 
Antimonium, flibium. 


Aroma. 
Aroma. 


Arſcniates. 


A Old Names. 


Tartareous acid. 
Acid of tartar. 


Tunestic acid. 
45 of tungsten. 
Acid of Wolfram. 
[ Aggregation, 
1 Aggregates. 
: Atmeſpheric air. 
: Alkalis in general. 


Spirit of wine. 

Ardent ſpirit. 
Lilium of Paracelſus. 
Acrid tinflure of tartar. 


3 Dulcified ſpirit of nitre. 


[ Spiritous tinFtures. 


| Alloy of metals. 


Earth of alum. 
1775 of alum. 


Pure clay. 
Amalgam. 


Cauſtic volatile altali. 
175 volatile allali. 


Volatile ſpirit of ſal ammoniac| 


: Regulus of antimony. 


Spiritus rector. 
Odorate principle. 


: Arſenical ſalts, 


Arſeni: 
Arſe: 
Arſenia 
Arſer 
Arſenia 
Arſen 
Arſenia 
Arſen 
Arſenĩa 
Arſen 
Arſeniai 
Arſen; 
Arſeniat 
Arſen 
Arſeniat 
Arſent 
Arſeniat 
Arſeni 
Arſeniat 
Arſeni 
Arſeniatt 
Arſeni 
Arſenidte 
Arjeni, 


Vol. 
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New Namits. 


Acidulous arſeniate of potaſh, 
Arſenias acidulus potaſſe. 


Arſeniate of alumine. 
Arſenias aluminæ. 


Arſeniate of ammoniac., 


Arſenias ammoniace, ſeu 


ammoniacalis. 


Arſeniate of ſilver. 
Arſenias argenti. 

Arſeniate of barytes. 
Arſenias barytæ. 

Arſeniate o biſmuth. 
Arſenias biſmuth. 


Arſeniate of lime. 
Arſemas calcis. 


Arſeniate of cobalt. 
Arſenias cobalti. 


Arſeniate of copper. 
Arſemias capri. © 
Arſeniate of tin. 
Arſenias flanni. 
Arſeniate of iron. 
Arſenias ferri. | 
Arſeniate of magneſia. 
Arſenias magneſie. 
Arſeniate of manganeſe. 
Arſenias magneſri. 
Arſeniate of mercury. 
Arſenias hydrargyri. 
Arſeniate of molybdena. 
Arſenias molybdeni. 
Arſeniate of nickel. 
Arſenias niccoli. 


Arſeniate of gold. 
Arſemas auri. 

Arſenifte of platina. 
Arjenias platini. 


Vol. IV. 
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Old Names. 


f Arſenical ammoniac. 


: Macquer's arſenical neutral falt. 
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| New Names. | A Old Names. 
Arſeniate of lead. 
Arſenias plumbi. Benzo 
Arſeniate of potaſh. Ks 
Arſenas Potaſſæ. denzo 
Arſeniate of ſoda. Ben 
Arſenias ſedæ. Ben zo. 
Arſeniate of tungſten. Ben: 
Arſenias tunſleni, Benzo; 
Arſeniate of zinc. Ben: 
Arſenias xinci. _ 
| = f 
Azote. Baſe of atmoſpheric mephitiſe, __— 
Benz 
B denzoa 
Benz, 
Terra ponders . Benzoat 
MM 3 Fat of ponderous ſpar. — 
l Barotes. | 1 
Balſams. | van 
Bal ſama. | Balſams of Bucquet.® To 
3 | ' enzoat 
* 5 Benzoin. Benzo 
122 benzoati 
Benzone. Benz, 
1 benzoat 
A falt formed by the union 3 ae: 
Benzoate. of the benzoic acid with diffe- 
Benzoas, tis. fe m. 3 rent baſes. enzoate 
Salts of this kind have no 21202 
names in the old Nomench-WWbn:oate 
| ture, | Benzoa 


Benzoate of alumine. 
Benzoas alumineſus. 


Benzoate of ammoniac. 
Benzoas ammoniacalit. 


Benzoate of antimony. 
Benzoas ſtibii. 


I Refins combined with a concrete acid ſalt, 


benzoate 
Benz 

Bb: NZoate 

Btizon 


New Chemical Nomenclature: 


New Names. 


Renzoate of filver. 
Benzoas argenti. 
denzoate of arſenic. 
Benzoas ar ſenicalis . 
zen zoate of barytes. 
Benzoas baryticus. 
Benzoate of biſmuth. 
Benzoas biſmuthi. 
denzoate of lime. 
Benzoas calcareus. 


denzoate of cobalt. 
Benzoas cobalti. 


benzoate of copper. 
Benzoas cupri. 

denzoate of tin. 
Benzoas flanni. 


bnzoate of iron, 
Benzoas ferri. 


lenzoate of magneſia. 


Benzoas magneſie. 


benzoate of manganeſe. 


Benzoas magneſit. 


lenzoate of mercury. 
Benzoas hydrargyri. 
d:nzoate of molybdena. 
Benzoas molybdeni. 
benzoate of nickel. 
Benzoas niccoli. 
benzoate of gold. 
Benzoas auri. 
benzoate of platina. 
Benzoas platini. 
benzoate of lead. 
Benzoas plumbr. 


benzoate of potaſh. 
Betizoas potaſſes 


Old Names. 
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Benzoate of ſoda. | _ "ofS 
Benzoas ſodæ. | Bom 
B 
Benzoate of tungſten. 
Benzoas tunſleni, Bom 
Be Bo 
nzoate of zinc. | 
Benzoas ⁊inci. * Bom 
Biſmuth. 3 25 
Biſnutbum. iſmuth. ＋ 
$ Bitumens. - : | | 
Fl Bitumina. : Bitumens. 2 Bomb 
ö ra Br 
| { Salts formed by the union of Bomb 
| Abies, j = bombic acid with different Boy 
| Bombias, tis. ſ. m. "Th; | Bomb 
1 is genus of ſalts had no mb 
| name in the old Nomenclature, Bin 
Bombiate of alumine. Bombi 
Bombias alumineſus. Ben 
a Bombiate of ammoniac. Bombi 
| Bombias ammoniacalis. Bon 
Bombiate of antimony. 4 Bombi 
5 Bombias ſtibii. Bom 
Bombiate of ſilver. | Bombi 
5 Bombias argenti. | . a Bom 
3 Bombiate of arſenic. | Bombi: 
4 Bombias arſenicalis. f | Bom 
Bombiate of barytes. | Bombiz 
Bombias baryticus. | Bom! 
Bombiate of biſmuth, Borate. 
Bombias biſmuthi. Bora. 
Bombiate of lime. Boratè, 
Bombias calcareus. Bora. 
Bombiate of cobalt. | Boro», 
Beomibias cobalti. Bora 
Bombiate of copper. Borate 
Bombias cupri. | Bora 
| Bombiate of tin. Borate 


Bombias flanni. | Bara 


n of 
rent 


d no 
ture, 


New Cbemica! Nomenolature. 


New Names. B Old Names. 


Bombiate of iron. 
Bombias ferri. 

Bombiate of magneſia. 
Bombiat ma gnęſiæ. 

Bombiate of manganeſe. 
Bombias magneſut. 

Bombiate of mercury. 
Bombias hydrargyri. 

Bombiate of molybdena. 
Bembias molybdent. 

Bombiate of nickel. 
Bombias niccoli. 

Bombiate of gold. 
Bambias auri. 

Bombiate of platina. 
Bumbias platini. 

Bombiate of lead. 
Bombias plumbi. 

Bombiate of potaſh, 
Bombias potaſſe. 

Bombiate of ſoda. 
Bombias ſodæ. 

Bombiate of tungſten. 
Bombias tumſteni. 

Bombiate of zinc. 
Bombias zinct. 

Borate. 
Borat, tis. J. m. | Borax, 

Borate, aluminous. 
Boras aluminoſus. | Argillaceous evan. 

Bort, ammoniacal. Ammoniacal borax. 
Boras ammoniacalis, Sedative ſal ammoniac. 

Borate of ant1mony. 
Beras flibit. 

Borate of ſilver. 
Bras argenti. 


: Borax of antimony. 


Y 3 


94k 


New Names. 


Borate of arſenic. 
Boras arſenici. 


Borate of barytes, or baryta. 


Boras baryte. 


Borate of biſmuth. 


Boras biſimut hi. 
Borate of lime. 
Borat calcis. 


Borate of cobalt. 
Borat cobalti. 


Borate of copper. 
Boras cupri. 

Borate of tin. 
Boras flanni. 


Borate of iron. 
Boras ferri. 


Borate of magneſia. 
Boras mag neſiæ. 
Borate of manganeſe. 
Boras magnefii. 
Borate of mercury. 
Beras mercurii. 


Borate of molybdena. 
Boras molybdent. 


Borate of nickel. 
Borat miccoli. 


Borate of gold. 


Boras auri. 
Borate of platina. 
Bor as Platini. 

Borate of lead. 
Borat plumbi. 
Borate of potaſh. 
Bor as potaſſe. 


Borate of ſoda. 
Boras ſodæ. 
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B Old Names, 


| rate ti boran, 


| ? Borax of cobalt. 


{ Borax of copper. 


| [ Borax of iron. 


: Magneſian borax. 


Mercurial borax. 
Mercurial ſedative ſalt. 


5 Vegetable berax. 


1 borax ſaturated will by 
racic acid. 


þ bs 
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New Names. B Old Names. 
Borate of tungſten, 
Borat tunſleni, 
Borate of zinc. y 
Boras zinc. 5 Borax of wines 
| Crude borax. 
Borate of ſoda, or borate ſuper- ) Tinckal. 
ſaturated with ſoda · Chryfocolla, 
7 Berax of commerct. 
C 
Caloric * heat. 
- Fixed heat. 
Caloricum. Principle of heat. 
Camphor. 
Camphora. F * 
A ſalt formed by the combl- 
nation of camphoric acid with 
different baſes. 
Camphorate. 2 Theſe ſalts were not known 


Camphoras, tis. /. . formerly; and accordingly they 


have no names in the old No- 
{ menclature. 


Camphorate of alumine. 
Camphoras aluminoſus. 


Camphorate of ammoniac. 
Camphoras ammoniacalis. 


Camphorate of antimony» 
Camphoras flibis. 

Camphorate of ſilver. 
Camphoras argenti. 


Camphorate of arſenic. 
Camphoras arſenicalis. 


Camphorate of barytes. 
Camphoras baryticus, 
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New Names. Cc 


Camphorate of biſmuth, 
Camphoras biſmuths. 

Camphorate of lime. 
Camphoras calcareus. 


Camphorate of cobalt. 


Camphoras cobalti. 


Camphorate of copper. 
Camphoras 3 
Camphorate of tin. 
Camphoras ſlanni. 
Camphorate of iron. 
Camphoras ferri. 
Camphorate of magneſia. 
Camphoras magneſie. 
Camphorate of manganeſe. 
Camphoras magngſti. 
Camphorate of mercury. 
Camphoras mercurii. 


Camphorate of molybdena. 
Camphoras molybdeni, 


Camphorate of nickel. 
Camphoras niccoli. 


Camphorate of gold. f 
Camphoras auri. 


Camphorate of platina. 
Camphoras platini. 


Camphorate of lead. 
Camphoras plumbi. 


Camphorate of potaſh. 
Camphoras potaſſæ. 

Camphorate of ſoda. 
Campboras ſodæ. 


Camphorate of tungſten. 
Camphoras tunflent. 


Camphorate of zinc. 
Campbeoras zinci. 


Old Names. 
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Carbone. 


Carbonicum. 


Carbonate. 
Carbonas, tis, ſc m. 


Carbonate of alumine. 


Carbonat alumingſus. 


Carbonate, ammoniacal. 


Carbonat ammoniacæ. 


Carbonate of antimony. 


Carbonat antimonii. 


Carbonate of ſilver. 
Carbonas argenti. 


Carbonate of arſenic. 
Carbonas ar ſenict. - 


Carbonate of barytes. 


Carbenas baryticus. 


Carbonate of biſmuth. 
Carbonas biſmuthi. 


Calcareous carbonate, 
Carbenas calcareus. 


Carbonate of cobalt. 
Carbonat cobaltt. 


Carbonate of copper. 
Carbonas cupri. 


Carbonate of tin. 
Carbonas anni. 


C Old Names. 


& Pure coal. 
5 A ſalt formed by the union 


of carbonic acid with different 
baſes. 


8 Cretaceous clay. 


( Ammomacal chalk. 
Cretaceous ammoniaral ſalt. 
Concrete volatile alkali. 
1 Ammoniacal mephite. 


L Engliſh ſal volatile. 


Barotic or penderons chalk. 
Aerated ponderous earth, 
Eferveſcent barctes. 
Barotic mephite. 


Chalk. 
Limeſlone. 
Calcareous mephite. 


* 4 Aeralcd calcareous eatth. 


Eferveſcent calcareous earth. 
Calcareous ſpar. 
| Cream of lime, 


New Names. 


Carbonate of iron. 


Carbonas ferri. 


Carbonate of magneſia. 
Carbonas magneſie. 


Carbonate of manganeſe. 
Carbonas magneſii. 


Carbonate of mercury. 
Carbonas hydrargyri. 
Carbonate of molybdena. 

Carbonas molybdent. 


Carbonate of nickel. 


Carbonas niccoli. 


Carbonate of gold. 
Carbonas auri. | 

Carbonate of platina. 
Carbonat platini. 


Carbonate of lead. 
Carbonat plumbi. 


Carbonate of potaſh. 
Corbonas potaſſæ. 
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| Chalk of lead. 


* 


| Vegetable fixed alkali. 


8 | Old Names, 


Aperient ſaffron of mars, 
Ruſt of — 7 
Aerated iron. 

Martial chalk, 

M ar tial mephite. 


Magneſſan earth, 
White Magneſſa. 
Aerated magneſia of Bergman. 


(Cretaceous mag neſia. 


Magngſtan chalk. 


Efferve/cent mag ngſia. 

Mephite of mag neſia. 

Kirwar's muriatic earth. 
Powder of Count Palma, and of 
l Sentinells, 


Spatheſe lead. 
Mephite of lead. 


Fixed 4 4 tartar. 
Aerated vegetable fixed alali, 


Cretaceous tartar. 
| Mephitic tartar. 


Mephite of potaſb. 
Nitre fixed by uſelf 


| Alkaheſt of ani elmont . 


Citrate 
Citr, 


Citrate 
Citr, 


Citrate 
Citr. 


Citrate 
Citr, 
Citrate 
Citre 
Citrate 
Citre 


Citrate 
Citrg 


New Names. 


Carbonate of ſoda. 
Carbonas ſode. 


Carbonate of tungſten. 
Carbonat tunſteni. 


Carbonate of zinc. 
Car bonas zinci. 


Carbure of iron. 


ted in water. 


Calcareous earth or lime, 


Citrate. 
Citras, tis, ſ. m. 


Citrate of alumine. 
Citras aluminoſus. 


Citrate of ammoniac. 
Citras ammoniacalis. 


Citrate of antimony. 
Citras flibn. 

Citrate of filver. 
Citras ar genti. 


Citrate of arſenic. 
Citras arſenicalis. 


Citrate of barytes. 
Citras baryticus. 
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Calcareous earth or lime, _ Milt of lime. 


T Old Names. 


Natrum or Natron. 

Baſe of marine ſalt. 

Marine or mineral 

Cryſtals of ſoda. 

| 8 mw ſoda. 

1 erated ſoda. | 

Efferveſcent ſoda. 

| Mephite of ſoda. 

Aerated mineral fixed alkali. 

42 veſcent mineral fixed alkalt, 
alk of ſoda. 


L 


Aerated zinc, 
Mephite of zinc. 
Plumbago. 


5 of Zinc. 


Calcareous earth. 
Duicklime. 
{ A ſalt formed by the combi- 


| nationof the acid of citrons with 
| Thi baſes. 


This ſalt had no name in the 
old nomenclature. 
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New Names. A Old Names. 


Citrate of biſmuth. 
Citras biſmuthi. 

Citrate of lime. 
Citras calcarenus. 


Citrate of cobalt. 
Citras cobalti. 


- 
N 4 Citrate of copper. 
| Citras cupri. 
Citrate of tin. 
Citr as Hanni. 
Citrate of iron. Dian 
Citras ferri. 
Citrate of magneſia. 
F Citras magneſi@. 
Citrate of manganeſe. Ethe 
Citras magneſut. Et 
Citrate of mercury, Ether 
| Citras mercurii. Et 
1 Citrate of molybdena. Ether 
, ' Citras molybdeni. Et, 
1 Citrate of nickel. Ether 
va Citras niccoli. Et] 
1 Citrate of gold. Extra 
. Citras auri. Ex. 
Citrate of platina. 
Citras platim- 
Citrate of lead. 
” Citras plumb. ; Fecul: 
Citrate of potaſh. Fer, 
| Citras potaſſe. 
5 Citrate of ſoda, 
* Citras ſodæ. 


Citrate of tungſten. 
Citras tunflen. * 


Citrate of zinc. 
Citras zZincy. 


3 


ow Ghemizal-Nomenclature. 


New. Names: e Old Names. 
Clay, a mixture of aluminous 55 s 
ind ſiliceous earth, argilla. — 's bee. 3 
Regulus of cobalt. 
2 12 or cobolt. 
Copper. Copper. 
Cuprum. Venus. 
D 
Diamond. * Diamond. 
E 
PR 7M | Acetous ether. 
Ether, muriatic. * 
Ether muriaticum, 5 Marine ether. 
Ether, nitric, 
Ether nitricum. | Nitrous ether. 
Ether, ſulphuric. HS | 
Ether ſulphuricum. { Vuriolic ether. 
Extrative principle. 
F 
Fecula. fa | x Fecul 
Fecula. 7 ecula ＋ Planta. 
Fluat | A ſalt formed by the combi- 
Fl. 71 A nation of the flubric acid with 
wars Big. 5.90, different baſes. 


Fluate of alumine. 7 OY Auor. 
Spal Doſe C ays 


Fluas aluminæ. 
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New Names. 


E 
Fluate, ammoniacal. 


Fluas ammoniacalis« 


Fluate of antimony. 
Fluas Rlibii. 

Fluate of ſilver. 
Fluas argenti. 


Fluate of arſenic. 
Fluas arſenicalis. 


Fluate of barytes. 
Fluas baryte. 


Fluate of biſmuth. 
Fluas biſmuthi, 


Fluate of lime. 
Fluas calcareus. 


Fluate of cobalt. | 
Fluas cobalti. 


Fluate of copper. 
Fluas cupri. 


Fluate of tin. 
Fluas Hanni. 


Fluate of iron. 
Fluas ferri. 


Fluate of magneſia. 
Fluas magneſie. 


Fluate of manganeſe, 
Fluas magneſit. 

Fluate of mercury. 
Fluas mercuru. 


Fluate of molybdena. 
Fluas mol ybdeni. 


Fluate of nickel. 
Fluas niccols. 


F 


Old Names. 
" Ammoniacal ſparry ſalt. 


Sparry ammoniac. 
Ammoniacal ſpar. 
mmoniacal fluor. 


Ponderous fluor. 
Barotic fluor. 


[ Fluor ſoar. 


: | 


Vitreous ſpar. 


Cubic ſpar. 
2 ſpar. 


ys 


Sparry fluzr. 


Fluorated magnęſſa. 
parry mag neſia. 
Magnefian fluor. 


Huat 
Fl: 


Fluat 
Fl. 


Fluat 
Flu 


Fluat 
Flu 


Fluatt 
Flu 


Fluate 
Flu 


Fluate 
Flu, 


Formi 
For: 


Formi; 


Fer, 


Formi 


Farr 


Formi: 


Faru 


Formiz 


Farr, 


Formia 
Fern 


Formia 
Forn 


Formia 
Forn 


Formia 


For 
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Huate of gold. 


Fluas auri. 
Fluate of platina. 
Fluas platini. 

Fluate of lead. 
Fluas plumbi. 

Fluate of potaſh. 
Fluas potaſſe. 

Fluate of ſoda. 
Fluas ſodæ. 

Fluate of tungſten, 
Fluas tunſteni. 


Fluate of zinc. 
Fluas ⁊inci. 


Formiate. 
Formias, tis. /. m. 


Formiate of alumine. 
Fermias aluminoſus. 


Formiate of ammoniac. 
Formaas ammoniacalis. 


Formiate of antimony. 
Formgas flibit. 
Formiate of filver. 
Formias argenti. 
Formiate-of arſenic. 
Formias arſenicalis. 
Formiate of barytes. 
Formias baryticus. 
Formiate of biſmuth. 
Formias bi/muthi. 


Formiate of lime. 
Fermias calcareus. 


P Old Names. 
= 
Tartareous fluor. 
Sparry tartar. 
Sparry fada. 


Salt formed by the combina- 

{ tion of the formic acid with dif- 

4 ferent baſes. 

[ This genus of falt has no 
name in the old nomenclature. 


352 Dictionary for the 


Now Namhts] F 
Formiate of cobalt. 


Formaias cobalti. 


Formiate of copper. 
Formias cupri. 


Formiate of tin. 
Formias ſlanni. 
Formiate of iron. 
Formias Ferri. 
Formiate of magneſia. 
PFarmias magneſi2. 
Formiate of manganeſe. 
Formia mag ngſti. 
Formiate of mercury. 
Formias mercurit. 


Formiate of molybdena. 
Formias molybdeni. 
Formiate of nickel. 
| Formias niccoli. 
Formiate of gold. 
Formias auri. 
Formiate of platina. 
Forms platin. 
Formiate of lead. 
Formias plumbi. 
Formiate of potaſh. 
Formias potaſſe. 
Formiate of ſoda. 
Formias ſodæ. 


Formiate of tungſten. 
For mias tunjleni. 


Formiate of zinc. 
For mias ⁊inci. 


— 


Old Names. 


New Chemical Nomenclature. 


New Names. G Old Names: 
9 
2 16 
__ | | Elaftic fluids. 
| x Atriform fluids. 
Gas, acetous acid: — 
(Gas acidum acetoſum. : Aceious acid gas. 
Fixed air. 
Gas, carbonic acid Solid air of Hales. 
Gas Shed need 37, Cretaceous acid gas. 
ö Mephitic gas. 
| Atrial acid. 
Gas, fluoric acid. Sparry acid gas. 
Gas acidum fluoricum. Fluoric acid gas, 
Gas, muriatic acid. | 8 * 
Gas acidum muriaticuni. Muriatic . po 
Gas, oxigenated muriatic acid. * 9 | 
, * "74 . : Abrated muriatic acid gas. 
— e IO Forms marine acid. 
Gas, nitrous acid. | : | 
Gas acidum nitroſum. : Nitrous acid gur. 
Gas, pruſſic acid. | | 
Gas acidum pruſſicam. N 
Cas, ſulphureous acid. Sulphureous acid gas. 
Gas acidum ſulphureum. Vitriolic acid air. 
| ' Alkaline gar. 
131 Te Tin 
as ammonidcate. Volatile alkaline gar. 
( Vitiated air. 
| Impure air. 
2 azotic. * $ Phlogi/licated ai. 
22 Phlogiſlicated gas. 
La mephilis. 
Inflammable gas. 
2 1 oy l nflammable air. 
as bydrogenium. Phlogifton of My Kirwan. 


Vor. IV. 2 


. — 
— 4 
— 
, 
7 


7 - a 1 * _ 
= 
: man ——— ̃ —V—' 


— — Dy 
— — 
— 
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New Names. G Old N ames. 


Gas, carbonated hydrogenous. ; 
Gas hydrogenium carbonatum. : Carbonaceous inflammable gas. 


Gas, hydrogenous, of marſhes. & Mephitized inflammable ga. 
Gas hydrogentum paludum. Inflammable gas of marſhes. 


Gas, phoſphorizedhydrogenous. 
Gas hydrogenium ahr. Phoſphoric gas. 


tum. 


Gas, ſulphurated hydrogenous. i 
Gas hydrogenium _—_— nn 


5 VA VA ae 


Gas nitrous. N; 
Gas nitroſum. : Hrous gas. 
Gas, oxigenous- 9055 - © 
— Dephlogifticated air. Lacta 
| LG, or the glutinous prin- ) Gen of farina or of wheat £7 
e. | 
P Gluten, Vegeto-animal matter. Las 
Gold. Lactat 
Aurum. [ Gold. Laã 
1 
Iron. 
Ferrum. { Iron. 
K 
Salts formed by the union 
» of the acid of ſour whey, or the 
lactic acid, with different bates. 
Lactate. Theſe ſalts were not known 


* 


before Scheele; and their pro- 

perties being as yet but litte 
examined, they have hi 

received no names 


Lactas, tis, f. m. 


New Chemical Nomenclature, 


New Names. 


Lactate of alumine. 
Laftas aluminoſus. 
Lactate of ammoniac. 

Lafas ammoniacalis o 
Lactate of antimony. 
Laftas flibii. 
Lactate of Glver. 
Laftas argenti. 
Lactate of arſenic. 
Latas arſenicalis. 
Lactate of barytes. 
Laar baryticus. 
Lactate of biſmuth; 
Lactar biſmuthi. 
f, Lactate of lime. 
Leftas calcareus. 


Lactate of cobalt. 
LaAas cobalt. 


laftate of copper. 

Lactas cupri. 
Lactate of tin. 

Ladbar lanni. 
Lactate of iron. 
Ladbar ferri. 

Qate of magneſia. 
Ladbar mag neſiæ. 


ate of manganeſe. 


union BY Lace, magneſii. 
2 te of mercury 
baſes. . 
= Lacta hydrargyri. 
ir pro- ctate of molybdena. 
t little BY Lacta mol ybdeni. 
hero W:Qate of nickel. 
Lacta niccoli. 
Aate of gold, 


as auri. 


355 


Old Names: 
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Lactate of platina. 
Lacta: platini. 
Lactate of lead. 
LaFas plumbi. 
Lactate of potaſh. 
Lactas potaſſe. 
Lactate of ſoda. 
Lacta: ſodæ. 
Lactate of tungſten. 
| Laftas tunſtem. 
Lactate of zinc. 
La#hs zinci. 
Lead. 
Plumbum. 


Light. 


Lithiate. 
Lithias, tit. 7. N. 


Lit hiate of alumine. 
Lithias alumineſus. 


Lithiate of ammoniac. 
Lithias ammoniacalis. 


Lithiate of antimony. 
Lit bias flibu. 
Lithiate of ſilver. 
Lithias argenti. 
Lithiate of arſenic. 
Lithias arſenicalis, 
Lithiate of barytes. 
Lithias baryticus. 
Lithiate of biſmuth. 
Lithias biſmuthi, 
Lithiate of lime. 
Lithias calcareus. 


L Old Names, 


Lithiat 
Lith 
Lithiat 
Lith 
Lithiat 
Lith; 
Lithiat 
Lithi 
Lithiats 
Lith: 
Lithiate 
Lith; 
Lithiate 
Lithi 
Lithiate 
Lithic 


Lead. 
Saturn. 


Light. 
Salts formed by the union of 
| the lithic acid, or urinary ei- 
7 


culus, with different baſes. 
Theſe ſalts are not compre- 
hended in the ancient Nomen- 
clature, being unknown before 
| Scheele. 


Lithiate 
Liebi 
Lithiate 
Lithi⸗ 
Lithiate 
Lithia 
Lithiate 
Lithia 
Lithiate 
Lithia 
Lithiate 
Lithia 
Lithiate | 
Lithia, 
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| New Names, 


Lithiate of cobalt. 
Lithias cobalti. 
Lithiate of copper. 
Lithias cupri. 
Lithiate of tin. 
Lithias flanni. 
Lithiate of iron. 
Lithias ferri. 
Lithiate of magneſia. 
Lithias magneſie. 
Lithiate of manganeſe, 
Lithias magnefer. 
Lithiate of mercury. 
Lithias hydrargyri. 
Lithiate of molybdena. 
Lithias mol ybdeni. 
Lithiate of nickel. 
Lit bias niccoli. 
Lithiate of gold. 
Lithias auri. 
Lithiate of platina. 
Lithias platini. 
Lithiate of lead. 
Lithias plumbi. 
Lithiate of potaſh. 
Lithias potaſſe. 
Lithiate of ſoda. 
Lithias ſodæ. 
Lithiate of tungſten, 
Lithias tunſteni. 
Lithiate of zinc. 
Lithias zinc. 


Malate. 
Malas, tis, {. m. 


L Old Names. 


M 
" Salts formed by the union of 


the malic acid, or acid of ap- 
| ples, with different baſes. 

J This genus of ſalts has not 
yet obtained a name in the old 
Nomenclature. 


355 | Didtionary for the 


New Names. M 


Malate of alumine. 
Malas aluminoſus. 
Malate of ammoniac. 
Malas ammoniacalit. 
Malate of antimony. 
Malas flibit. 
Malate of filver. 
Malas argenti. 
Malate of arſenic. 
Malas arſenicalis. 
Malate of barytes. 
Malas baryticus. 
Malate of biſmuth. 
Malas biſmuthi. 
Malate of lime. 
Mealas calcareus. 
Malate of cobalt. 
Malas cobalti. 
Malate of copper. 
Malas cupri. 
Malate of tin. 
Malas flanni. 
Malate of iron. 
Malas ferri. 
Malate of magneſia. 
Malas magngſiæ. 
Malate of manganeſe. 
Malas magneſi. 
Malate of mercury. 
Malas hydrargyri. 
Malate of molybdena. 
Malas molybdeni. 
Malate of nickel. 
Malas niccoli. 
Malate of gold. 
Malas auri. 


Malate of platina. 
Malas platini. 


Old Names. 


Molybd: 
Malyb, 


Molybd: 
Molys, 


Molybd 
22 
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Malate of lead. 
Malas plumb. 
Malate of potaſh. 
Malas potaſſe. 

Malate of ſoda. 
Malas ſodæ. 
Malate of tungſten. 
Malas tunſleni. 
Malate of zinc. 
Malas zinci. 
Manganeſe. 
Magneſium. 
Mercury. 
Hydrargyrum. 


Molybdate. 
Malybdas, tis. ſ. m. 


Molybdate of alumine. 
Molybdas aluminoſus. 
Molybdate of ammoniac. 

Molybdas ammoniacalis. 
Molybdate of antimony. 
Molybaas ſtibii. 
Molybdate of ſilver. 
Melybdas argenti. 
Molybdate of arſenic. 
Molybdas arſenicalis. 
Molybdate of barytes. 
Molybdas baryticus. 
Molybdate of biſmuth. 
Molybdate of lime. 
Mzalybdas calcareus. 


Molybdate of cobalt. 
Molybdas cobalti. 


Molybdate of copper. 
Malybgas cupri. 


M Old Names. 


| Regulus of manganeſe. , 


$ Mercury. 


« Quickſilver. 
{ Salt formed by the union of 
| the molybdic acid with different 
baſes. | 
This genus of ſalts had no 
| name in the old Nomenclature. 


Dictionary for the 


New Names, N 


Molybdate of tin. } 
Molybdas ſtanni. / 


Molybdate of iron. 
Malybaas ferri. 
Molybdate of magneſia. 
Molybdas mag neſiæ. 
Molybdate of manganeſe. 
Molybdas mag neſſii. 
Molybdate of mercury. 
Mol ybdas hydrargyri. 


Molybdate of nickel. 
Malybdas niccoli. 


Molybdate of gold. 
Molybdas auri. 


Molybdate of platina. 
Molybdas platini. 


Molybdate of lead. 
Malybdat plumbi. 
Molybdate of potaſh. 
Molybdas potaſſe. 
Molybdate of ſoda» 
Molybdas ſodæ. 


Molybdate of tungſten. 
Molybdas tunſtent. 


Molybdate of zinc. 

Molybdas ⁊inci. 
Molybdena. 
Mucus. 


Muriate. 
Murias, tis, ſ. m. 


Murias alumineſus. 
Muriate of ammoniac. 


Murias ammoniacalis. Salmigc. _ 

* 1 
Muriate of antimony, | An 
Murias ſlibii. of J 


Regulus of molybdena, 
Mucilage. 


Saltformedbythe union of the, 
3 muriaticacid with diſſetentbaſes 


Muriate of alumine. 0 PE alum. * 
v gillaceous marine ſalt. 


Sal ammomac. 


Old Names. 


Muriat 
Hur 


Muriate 


Mur 


Muriate 
cal o 
M 


/ 
Muriate 


Muri 


Muriate 
Mari, 
Muriate 
Muri 
Muriate 


Muri 


{cs 
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New Names. K Old Names. 
Muriate, fuming, of antimony. 3 Butter of anti | ; 
Murias ſtibii ſumans. We 
Muriate of ſilver. Corneous ſilver. ' 
Murias argenti. Luna cornea, 


Muriate of arſenic. 
Murias arſenicalis, 


Muriate, ſublimated, of — Batter arne 


Murias arſenicalis ſubli matus. 
Muriate of barytes. : 
Murias baryticus. 5 Barotic marine ſalt. 
Muriate of biſmurh. | 
Murias biſmuthi. | A. en 
Muriate, ſublimated, of biſ- 
muth. Butter of biſmuth. 
Murias biſmuthi ſublimatus. 
f Mother water of marine ſalt. 
Muriate of lime. * Calcareous ner of ſalt. 
Murias calcareus. Fixed ſal ammoniace 
Muriate of cobalt. | 
Murias cobalti. | | Ink of ſympathy. 
Muriate of capper. | =» . 
Murias cupri. ? 4 of auger 
Muriate, ſublimated ammonia- | 
cal of copper. | , 
Murias cupri ammoniacalis „ 
ſublimatus. 
Muriate of tin. 
Murias fan. 1 of Jupiter. 
Muriate, concrete, of tin. Solid butter of tin of M. Baume. 
Murias flanni concretus. Corneous tins 
Muriate, fuming, of tin. IR 
Maria Sanni Na | Fu ming liquor of Libavius. 
Muriate, ſublimated, of tin. : 
Murias flanni ſublimatus. |: 3 
Muriate of iron. Muriate of iron. 


Murias ferri. Marine ſalt of iron. 


100 Dictionary for the 


New Names. M Old Names, 


Muriate, ſublimated ammonia-J 


cal, of iron. ; * 
Murias Ferri emmoniacalts Martial ammoniacal flowers, 


ſublimat us. 
Muriate of magne ſia. Marine /alt with a bak 
Murias magneſiæ. | — ah baſe of mage 
Mutiate of manganeſe. | 
Murias —_— |: Muriate of manganeſe. 
Muriate, corroſive, of mercury, | 
Murias hydrargyri — Corrofive ſublimate. 
Muriate, ſweet, of mercury. . : 
AN wr ich hydrargyri Alen. : Sweet ſublimate. 
Muriate, ſweet ſublimated, of | 
mercury. Aquila alba. 
Murias hydrargyri ſublimatus. 
Muriate of mercury and ammo» ? 
niac. Sal 
Aurias bydrargyriet 1 alembreth, | 
ntacalis. 


Muriate of mercury by precipi-J , ,, of wiſdom. 
1999 NS White precipitated muriate- 
Murias hydrargyri precipitatus. 
Muriate of molybdena. 
Muriat molybaent. 


Muriate of nickel. 
Muri as niccoli. 


Muriate of gold. _ { Muriate of gold. 


Murias auri. Regaline ſalt of gald. 
Muriate of platina. 1 platina. 

Murias platini. Regaline ſalt of latina. 
Muriate of lead. Corneous lead, 

Murias plumbi. Muriate of lead. | 
Muriate of potaſh. { * 

| Murias potaſſe. | Febrifte ge ſalt of Syt — 

Muriate of ſoda. i 

Murias fodg. : Marine ſs 1. 


Nitrate 
Nitr, 


Nitrate 
Nitra 


Nitrate 
Nitr 
Nitrate 


Nit, 
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New Names. 


Muriate, foſſil, of ſoda. 
Murias ſodæ feſſilis- 

Muriate of tungſten. 
Murias tunflent. 


Muriate of zinc. 
Murias zinc. 


Muriate, ſublimated, of zinc. 


Murias zinci ſublimatus. 
Muriates, oxigenated. 


Muriate, oxigenated, of 


Murias oxigenatus pataſſe. 
Muriate, oxigengted, of = 


Murias oxigenatus ſadæ. 


Nitrate. 
Nitrat, tis. ſ. m. 


Nitrate of alumine. 
Nitras alumineſus. 


Nitrate of ammoniac. 
Nitras ammoniacalis. 


Nitrate of antimony. 
Niras flibii. 


Nitrate of flyer. 
Nitrat argenti. 


Nitrate, melted, of ſilver. 
Nitras argenti fuſus. 


Nitrate of arſenic. 
Nitras arſenicalis. 


M Old Names. 


{ Sal gem. 


Marine ſalt of zinc. 
| Muriate of zine. 


: Butter of zinc. 


New combinations of the 
oxigenated muriatic acid with 


potaſh and ſoda, diſcovered by 
M. Berthollec. 


N 


tion of the nitric acid with dif- 
ferent baſes. 

Nitrous alum. | 

Argillaceous mire. 


Ammoniacal nitrous ſalt. 
Ammomacal nitre. 


| 5 Salts formed hy the combina- 


Lunar nitre. 
Nitre of fulver. 
( Cryſtals of the —— 


{ Infernal flone. 
: Nitre of arſenic. 


New Names, 


Nitrate of barytes. | 
Nitras baryticus. 
Nitrate of biſmuth, 
Nitras biſmuthi. 
Nitrate of lime. 
Nitras calcareus, 
Nitrate of cobalt. 
Nitras cobalti. 
Nitrate of copper. 
Nitras cupri. 
Nitrate of tin. 
Nitras flanni. 


Nitrate of iron. 
Nitras ferri. 


Nitrate of magneſia, 
Nitrat magneſie. 
Nitrate of manganeſe, 
Nitrat magneſci. 
Nitrate of mercury. 
Nitras hydrargyri. 


ſolution, 


Nitrate of molybdena. 
Nitras molybdent, 


Nitrate of nickel. 
Nitrat niccoli. 


Nitrate of gold. 


Nitras auri. 


Nitrate of platina. 
. Nuras platini. 

Nitrate of lead. 
Nitrat plumbi. 

Nitrate of potaſh, er nitre. 
Nitrat pereſſæ, vel nitrum. 
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Nitrate of mercury in a ſtate o 


Nitras bydrargyri ſolutws, 


Dictionary. for the 


N Old Names, 
Nitre of err 2 


Barotic mitre. 


| Nitre of biſmuth. 


Calcareous nitre. 
Mother water of nitro. 


| Nitre of cobalt. 


| Nitrate of copper. 
Nitre of tin. 
Stanno-nitrous ſalt. 
Nitre of won. 
Martial nitre. 


Nitre of mag nęſia. 
Magneſan nitre. 


Nitre of manganeſe. 


Mercurial nitre. 


Nitre of wie of 


f 
{ Mercurial water, 


 Nitre of nickel. 


Nitre of lead. 


Saturnine nitre 


Nitre. 
Saltpetre. 


\ 


Nitrit 
Nut 


Nitrit. 
Nit 
Nitrit. 
Nit. 
Nitrite 
Nit1 
Nitrite 
Nit, 
Nitrite 
Nitr 
Nitrite 
Nitr 
Nitrite 
Nitr 
Nitrite 
Nitr 
Nitrite 
Nitr 
Nitrite 
Nitr 


* Th 
forms aj 


New Chemical Nomenclature. 365: 


New Names. N Old Names. 


Nitrate of ſoda. Cubic nitre. FE 
Nitras ſodæ.  Rhemboidal nitre. 

Nitrate of tungſten. 
Nitras tunſteni. 

Nitrate of zinc. | } mY 
Nitras zinci. Nitre of zine 


Galt formed by the combina» 


tion of the nitrous d acid with 
: different baſes. 
Nitrite. 1 | This genus of ſalts had no 
Nutris, tis. ſ. m. name in the old Nomenclature, 
[ben unknown before the late 
diſcoveries. 
Nitrite of alumine. | 4 


Nitris aluminoſus. 
Nitrite of ammoniac. 
Nuris ammoniacalis. 
Nitrite of antimony. 
Nitris flibii. 
Nitrite of filver. 
Nitris argenti. 
Nitrite of arſenic. 
Niris arſenicalit. 
Nitrite of barytes. 
Nitris bayyticus. 
Nitrite of biſmuth, 
Nitrit biſmuthi, 
Nitrite of lime. 
Nitrit calcareus. 
Nitrite of cobalt. 
Nitris cobalt. | 
Nitrite of copper. 
Nitris cupri. 
Nitrite of tin. 
Nitris ſtanni. 


* That is, with ſpirit of nitre containing leſs oxige ne than aitric acid, whick: 
forms nitrates, 


| New Names. 


Nitrite of iron. 
Nitris ferri. 
Nitrite of magneſia. 
Nitrit magneſie. 
Nitrite of manganeſe. 
Nitrit magneſii. 
Nitrite of mercury. 
Nitris hydrargyri. 
Nitrite of molybdena. 
Nitris mol ybdeni. 
Nitrite of nickel. 
Nitris niccoli. 
Nitrite of gold. 
Nitrit auri. 
Nitrite of platina. 
Nitrit platini. 
Nitrite of lead. 
Nitris plumbr. 
Nitrite of potaſh. 
Nitris potaſſe. 
Nitrite of ſoda. 
Nitris ſodæ. 
Nitrite of tungſten. 
Nitrit tunſteni. 


Nitrite of zinc. 
Nitris zinci. 


Oils, empyreumatic. 
Olea empyreumatica. 


Oils, fixed. 
Olea fixa. 


Oils, volatile. 
Olea wilatilia. 


$ E mpyreumatic _ 


Gils 3 by expreſſion. 
1 Efſe ntial oils. 


Oralate 


Oxalate 


Oxala 
Oxa 


Oxalat 
Oxa 


Oxalat 
Oxai 


Oxalat. 
Oxal 


Oxalat. 
Oxal 


Oxalat. 
Oxal. 


Oxalate 
Oxala 


Oxalate 
Oxal. 


Oxalate 
Oxala 
Oralate 
Oxala 
Oxalate 
Oxala 


Oxalate 
Oxala 


Oxalate 


Oxala. 


Oxalate 


Oxala, 


Oxalate 


Ox: 7 


Oxala 


Oxala 
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Salt formed by the combina- 
tion of the oxalic acid with dif- 
Oxalate. 0 ferent baſes. 
Oxalat, tis. f. m. ! Scarce any of the ſalts of 
_ | this genus had a name in the 
| L old Nomenclature. 
Oxalate, acidulous, of ammoniac. 
Oxalas acidulus ammomacalis. 
a ee $$ fer of re 
Oxalate, acidulous, of ſoda. | 
Oxalas acidulus ſodæ. 
Oxalate of alumine. 
Oxalas alumineſus, 


Oxalate of ammoniac. 
Oxalas ammoniacalis. 


Oralate of antimony. 
Oxalas flibit. 

Oxalate of ſilver. 
Oxalat argenti. 


Oxalate of arſenic. 


Oxalas arſenicalis. 
Oralate of barytes. 
Oxalas baryticus. 


Oxalate of biſmuth. 
Oxalas biſmuthi. 


Oxalate of lime. 
Oxalas calcareus. 


Oxalate of cobalt. 
Oxalas cobalti. 
Oralate of copper. 

Oxalas cupri. 


Oxalate of tin. 
Oxalas flanni. 


Oralate of iron. 
Oxalas ferri. 


Oxalate of magneſia. 
Oxalas magnefie. 
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Oxidum flibu acidis muria- 
tico et nitrico confectum. 


Oxide of antimony, white, by , Diaphoretic antimony. 


: nitre. 6525 of antimony. 


Oxidum flibii album nitro 
contetum | gius. 
timony. 
Oxidum fiibu album ſublima- 
iam. 


Oxide, white ſublimated, of bf Snow of antimony 


mony. 


Materia perlata of Kertris 


Flowers of antimony. 


Silver flawers of regulus of ants 


New Names: O Old Names. 
Oxalate of manganeſe; on 
Oxalas magnefit. 
Oxalate of mercury. 
Oxalas hydrargyri. Oxid 
Oxalate of molybdena. ny 
Oxalas molybdeni. 
Oxalate of nickel. Oxid 
Oxalas niccoli. on 
Oxalate of gold. 
Oxalat auri. 
Oxalate of platina. N Oxide 
Oxalas platini. rat 
Oxalate of lead. 
Oxalat plumb. ; 
Oxalate of potaſh. Oxide 
Oxalas potaſſe. NI 
Oxalate of ſoda. 
Oxalas ſede. Oxide 
Oxalate of tungſten. = 
Oxalas tunſftent. 7 
Oxalate of zinc. 
Oxalas zinc. 
Oxide, arſenical, of potaſh. ; . 
Oxidum arſenicale potaſſe. : Liver of arſenic. 
. Oxide, white, of arſenic. White arſenic. 
Oxidum arſenici album. : Cal of arſenic. 
Oxide of antimony, BY THE MU- 
RIATIC AND NITRIC AcIDs. (oo 
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Oxide of antimony, by the mu- 
riatic acid. 


Oxidum flibii acido muriatico Powder of Algareth. 


confectum. 


Oxide, ſulphurated, of antimo- 


ny. 
 Oxidum flibii ſulphuratum. 
Oxide, ſulphurated be 
ous, of antimony. 
Oxidum flibii ſulphuratum f Saffron of metals. 
ſemi· vitreum. j 
Oxide, W N ſulphu- 
rated, of antimony 
Oxidum flibri 3 Gilded ſulphur of antimony. 
aurantiacum. 
Oxide, red ſulphurated, of anti- 
K 


Liver of antimony. 


mony. 
Oxidum flibii ſulphuratum 
rubrum. 


Oxide, vitreous ſulphurated, of 


anti mony 


Oxidum flibii ſulphuratu 


vitreum. 


Oxide, brown vitreous ſulphu- 


rated, of antimony. 
Oxidum flibu ſulphuratum 
vitreum fuſcum. 


Oxide, white ſublimated, of ar- 9 — 
Flower 


Rubine of antimony. 


ſenic. 
Oxidum arſenici album ſubli- 
matum. 
Oxide, yellow ſulphurated, of 
arſenic. 
Oxidumarſenici ſulphuratum 3 
luteum. 
Oxide, red ſulphurated, of ar- 
ſenic. Red arſenic. 


Oxidum arſenici — Realgar, or realgal. 
rubrum. 


Vol. IV. 
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New Names. O Old Names. 


Oxide, white, of biſmuth, by : 

the nitric acid, Magiſlery of biſmuth. Oxic 

Oxidum biſmuthi album acide { White paint. th 
nitrico confectum. a 


Oxide, ſublimat*d, of biſmuth. F 
Oxidum biſmuthi fublimatum. * lowers of een, 


Oxide, grey, of cobalt with fi- | s 
lex, or zaftre. Zafre. | 


Oxidum cobalti cinereum cum 


felice, 


Oxide, vitreous, of cobalt. Azure. 
Oxidum cobalti vitreum. Small, 


Oxide, green acetated,of copper. V erdigriſe. 
Oxidum cupri viride acetatum. Rut of copper. 


Oxide, grey, of tin. 5 Putty of tin. 


Oxidum Hanni cinereum. 


Oxide, ſublimated, of tin. 87 5 
Oxidum flann ſublimatum, { owers of tin. 


Oxides of iron. c 

Oxida ferri. es ajfrons of Mars. 
Oxide, brown, of iron. ; 

Oxidum ferri ſuſcum. | Aęringent ſaffron of Mars. 
Oxide, yellow, of iron, . 

Oxidum ferri luteum. : Ochre. 


Oxide, black, of iron. 


Oxidum ferri nigrum. 
& 


: Martial Ethigps. 


Oxide, red, of iron. 3 
Oxidum ferri rubrum. a Carole 


Oxide, white, of manganeſe. 
Oxidum magnet album. 


, Black ma nef;a 
Oxide, black, of manganeſe, g „ Oxide, 


2 White calx of manganeſe. 


1aſs-makers ſoap. 


Oxidum mag nei nigrum. | Stone of Perigueus, or n 
Oxide, yellow, of mercury, by = 
the nitric acid. _ a Oxide, 
Oxidum bydraregyri luteum Nitrous turbith, Oxid 
acido nitrico ce 1feftum, Oxide, 

nun 

0; 
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New Names. B Old Names. 


Mineral turbith. _ 


the ſulphuric acid. 
Yellow precipitate. 


Oxidum hydrargyri luteum 
acido ſulphurico confectum. 


Oxide, blackiſh, of mercury. : 
Oxidum hydrargyji nigrum. : Ethiops per ſe. 


Oxide, red, of mercury by the 
nit SO9Gs Red precipitate. 


Oxide, watt of mercury bl 


Oxidum hydrargyri rubrum. 
acido nitrico canfettum. 


Oxide, red, of mercury by fire. | 
Oxidum hydrargyri rubrum per Precipitate per ſe. 
ignem. 
Oxide, black ſulphurated, of 


mercury. 
Oxidum hydrargyri ſulphu- Mineral ethiops, 


ratum nigrum. 
Oxide, red ſulphurated, of mer- 
eure Cinnabar. 


Oxidum hydrargyri ſulphura- 
tum rubrum. 


Oxide, ammoniacal, of gold. |: Fulminating gold. 


Oxidum auri ammoniacale. 


Oxide of gold by tin. 12323 of gold by tin, 
Oxidum auri per annum. Purple of Caſſius. 
Oxides of lead. ? 
Oxida plumbi. Galces of lead. 
Oxide, white, of lead by the a- 
cetous acid. Fs 
Oxidum plumbi album per a- 0 White of lead. 


cidum acetoſum, 
Oxide, ſemi-vitreous, of lead, 


or litharge. 5 Litharge. 


Oxidum plumbi ſemi>vitreum. 


Oxide, yellow, of lead. 
Oxidum plumbi luteum. : Maſcot, 
Oxide, red, of lead, or mi- 
num. ; Minium. 
Oxidum plumbi rubraim. 


222 
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New Namer. 8 Old Names. 
Oxide, ſublimated, of zinc. Philoſophic cotton. 
Oxidum zinci ſublimatum. Flowers of zinc. 
Pompholyx. 
Oxides, metallic. : 
Oxida metallica. } Metallic calces. 


Oxides, metallic ſublimated. a 
Oxida metallica ſubli mata. } Metallic flowers. 


; Oxygene. 
| | Baſe of vital air. 
Oxygene. A Bane 
oe . 
Principium ſorbile. 
P 
Salt formed by the union of 
Phoſphate. the phoſphoric acid with dif- 
Phyſphas, tis. . m. Ie p bates. 
Phoſphate of alumine. 
Phoſphas aluminofus. 
Phoſphate of ammoniac. P hoſphoric ammoniac. 
Phoſphas ammoniacalis. 3 Ammoniacal phoſphgte. 
Phoſphate of antimony, 
Phoſphas flibii. 
Phoſphate of ſilver. 
Phoſphas argenti, 
- Phoſphate of arſenic. 
Phoſphas arſenicalis. 
Phoſphate of barytes. 
Phoſphas baryticus. 
Phoſphate of biſmuth, 
Phoſphas biſmuthi, 
Phoſphate, calcareous, or of j Earth of bones, 
hme. | Calcareous phoſphote. 
Pheſphas cal:areus. Animal earth. 


New Chemical Nomenclature. 


New Names. C Old Names. 


Phoſphate of cobalt. 
Phoſphas cobalt. 


Phoſohate of copper. 
Ph ſphas cuf᷑ ri. 

Phoſphate of tin. 
Phoſphas flanni. 


Phoſphate of iron. } Syderite. 


: ron of water. 
Papas ferri. Ore of iron from 8 


Phoſphate of magneſia. 
Phoſphas magneſce. ; Ph phate of magneſia. 


oſphate of manganeſe. 
Phoſphas magneſu. 


'% 


Phoſphate of mercury, 2 
Phoſphas hydrargyri. | Roſe precipitate of Lemery- 


Phoſphate of molybdena. 
Phoſphas mol ybdeni. 


Phoſphate of nickel. 
Phoſphas niccoli. 


Phoſphate of gold. 
Phoſphas auri. 


Phoſphate of platina. 
Phoſphas platini. 
Phoſphate of lead. 
Phoſphas plumb. 
Phoſphate of potaſh. 
Phoſphas potaſſe. 
Phoſphate of ſoda. 
Phoſphas ſodæ. 


Phoſphate of ſoda and ammo- 
niac. Native ſalt of urine. 
1 8 ſedæ et ammoniaca- Fuſible ſalts of urine. . 


* 


1 ſuperſaturated, of 
ſoda. þ Sat admirabile perlatum. 
Phoſphas ſuperſaturatus ſode. 
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New Names. - P- Old Names. 


Phoſphate of tungſten. 
Pheoſphas tunſ/tent, 
Phoſphate of zinc. 
Phoſphas zinci. 
: Salt formed by the union of 
Phoſphate. {the phoſphorous acid with dif. 


Phoſphis, tis. f. m. 


Phoſphite of alumine. 
Pheſphis alumins/ſus. 


Phoſphite of ammoniac. 
Phoſphis ammoniacalis. 
Phoſphite antimony. 
Phoſphis ſtibii. — 
Phoſphite of ſilver. 
Phoyphis argenti. 
Phoſphite of arſenic. 
Phoſphis arſenicalis. 
Phoſphite of barytes. 
Phoſphis baryticus. 
Phoſphite of biſmuth. 
Phoſphis biſmuth. 
Phoſphite of lime. 
Phoſphis calcareus. 
Phoſphite of cobalt. 
Phoſphis cobalti. 
Phoſphite of copper. 
P hoſphis cupri. 
Phoſphite of tin. 
Phoſphis ſtanni. 
Phoſphite of iron. 
Pheoſphis ferri. 
Phoſphite of magneſia. 
4 Phoſphis magneſie. 
v1 Phoſphite of manganeſe. 
Pbeſpbis magngſti. 
Phoſphite of mereury. 
Phoſphis hydrargyri. 


ferent baſes. 
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New Names. P Old Names. 


Phoſphite of molybdena. 
Phoſphis molybdeni. 


Phoſphite of nickel. . 
Phoſphis niccoli. 


Phoſphite of gold. 
Phoſphis auri. 


Phoſphite of platina. 
Phoſphis platini. 
Phoſphite of lead. 
Phoſphis plumbi. 
Phoſphate of potaſh. 
Phoſphis potaſſe. 
Phoſphite of ſoda. 
Phoſphis ſodæ. 
Phoſphite of tungſten. 
Pheſphis tunſleni. 
Phoſphite of zinc, 
Phoſphis zinct. 
Phoſphorus. 


Pheſphorum. 


Phoſphure. 
Phoſphoretum. 


Phoſphure of copper. 
Phoſphoretum cupri. 


| Phoſphorus of Kunckel, 


Combination of non-oxigenated 
phoſphorus with different baſes. 


; Syderum of Bergman. 
Fhoſphure of iron. . Syderotete of M. de Morveau. 
Phoſphoretum ferri. Regulus of ſyderite. 
] Salt formed by the union of 
23 the pyro- ligneous acid with dif- 
Pyro-lignite. > ferent baſes. 


Pyro lignis, tis. fe m 


| Theſe falts had no name in 
} the old Nomenclature. 


Pyro-lignite of alumine. 
Pyro-lignis aluminoſus. 
Pyro-lignite of ammoniac. 


Pyro.lignis ammontacalis. 
Aa 4 
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New Names. 


Pyro-lignite of antimony. 
Pyro- lignis flibii, 
Pyro-lignite of ſilver. 
Pyro- lignis ar gents, 
Pyro-lignite of arſenic. 
Pyro-lignis arſenicalit. 
Pyro-lignite of barytes. 
Pyro lignis baryticus. 
Pyro-lignite of biſmuth. 
Pyre-lignis biſmuthi, 
Pyro-lignite of lime. 
Pyro lignis calcareus. 


Pyro-lignite of cobalt. 
Pyro- lignis cobalti. 
Pyro-lignite of copper. 
Pyro lignis cupri. 
Pyro-lignite of tin. 
Pyro lignis anni. 
Pyro-lignite of iron. 
Pyro-lignis ferri. 
Pyro-lignite of magneſia. 
Pyro-lignis mag neſiæ. 
Pyro-lignite of manganeſe. 
Pyro ligms magneſit. 
Pyro-lignite of mercury. 
Pyro-lignis hydrargyri. 
Pyro-lignite of molybdena. 
Pyro-lignis molybdeni. 
Pyro-lignite of nickel. 
Pyro- lignis niccoli. 
Pyro-lignite of gold. 
Pyro-lignis auri. 
Pyro-lignite of platina. 
Pyro-ligms platini. 
Pyro-lignite of lead. 
Pyro-lignis plumbi. 
Pyro-lignite of potath. 
Pyro-lignis potaſſe. 


we. ES 


P 
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Pyro-lignite of ſoda. 
Pyro lignis ſodæ. 
Pyro-lignite of tungſten. 
Pyro- lignis tunſteni. 
Pyro- lignite of zinc. 
Pyro-lignis zinci. | 
© Salts formed by the union of 
| the pyro-mucous acid with dif- 
Pyro-mucites, ' ferent baſes. 
Pyro- mucis. ? This ſpecies of ſalts has not 
et obtained a name in the old 
{ Nomenclature. 


Pyro-mucite of alumine. 
Pyro-mucis aluminoſus. 
Pyro-mucite of ammoniac. 

Pyro-mucis ammoniacalit. 
Pyro-mucite of antimony. 
Pyro-mucis flibii. 
Pyro-mucite of ſilver. 
Pyro-mucis argenti. 
Pyro-mucite of arſenic. 
Pyro. mucis arſenicalit. 
Pyro-mucite of barytes. 
Pyro-mucis baryticus. 
Pyro-mucite of biſmuth. 
Pyro-mucis biſmuthi. 
Pyro-mucite of lime. 
Pyro-mucis calcareus. 
Pyro-mucite of cobalt. 
Pyro-mucis cobalti. 
Pyro-mucite of copper. 
Pyro-mucite of copper. 
Pyro-mucite of tin. 
Pyro-mucis ſlanni. 


Pyro-mucite of iron. 
Pyro- mucis ferri, 
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Pyro-mucite of magneſia. 
Pyro-mucis magneſiæ. 
Pyro-mucite of manganeſe. 
Pyro-mucis magneſite 
Pyro-mucite of mercury, 
Pyro mucis hydrargyri. 
Pyro-mucite of molybdena. 
Pyro-mucis molybdeni. 


Pyro-mucite of nickel. 
Pyre-mucis niccoli. 


Pyro-mucite of gold. 
Pyro mucis auri. 


Pyro-mucite of platina. 
Pyro-mucis platini. 

Pyro-mucite of lead. 
Pyro-mucis plumbi. 

Pyro-mucite of potaſh, 
Pyro-mucis potaſſe. 

Pyro-mucite of ſoda. 
Pyro mucis ſodæ. 


Pyro-mucite of tungſten. 
Pyro-mucis tunſteni. 


Pyro-mucite of zinc. 
Pyro-mutis zinci. 


Pyro-tartarites. 
Pyro-tartaris, tis. ſ. m. 


Pyro-tartarite of alumine. 
Pyro-tartaris alumineſus, 


Pyro-tartarite of AMmmoniac. 
Pyro-tartaris ammoniacalis. 


Pyro-tartarite of antimony. 
Pyro-tartaris Aibii. 

Pyro: tartarite of filver. 
Pyro. tartaris argenti. 


Py ro- tartarite of arſenic. 
Pyro-tartaris arſenicalis. 


p 0 


ö 
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Salts formed by the union of 
the pyro*tartareous acid with 
different baſes. 


Pyro-t; 
Pyre 
Pyro-t: 
Pyro 
Pyro- t- 
Pyro 
Pyro- ta 
Pyro 
Pyro- ta 
Pyro 
Pyro- te 
Pyro. 
Pyro- ta 
Pyro 
Pyro-ta 
Pyro 
Pyro-ta 
Pyro- 
Pyro ta 
Pyro- 


Pyro- ta 


Pyro- 
Pyro-tat 
Pyro 
Pyro-tay 
Pyro- 
Pyro-tar 
Pyro- 
Pyro- tai 
Pyro 
Pyro- tai 
Pyro- 
Pyro-ta 
Pyro 
Pyro-tay 
Pyro- 
Pyro ta 
Pyro 


f 


. 
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Pyro-tartarite of barytes. 
Pyro- tartaris baryticus. 


Pyro-tartarite of biſmuth, 
Pyro- lartaris biſmuthi. 

Pyro-tartarite of lime. 
Pyro-tartaris calcareus. 


Pyro-tartarite of cobalt. 
Pyro-tartaris cobalt. 


Pyro-tartarite of copper. 
Pyre-tartaris cupri. 


Pyro-tartarite of tin, 
Pyro-tartaris ſlanni. 


Pyro-tartarite of iron. 
Pyro-tartaris fer ri. 


Pyro-tartarite of magneſia. 
Pyro tartaris magneſiæ. 


Pyro-tartarite of manganeſe. 
Fyro- tartarit magne/ii. 


Pyro tartarite of mercury. 
Pyro-tartaris hydrargyri. 


,Prro-tartarite of molybdena. 


Pyro-tartaris molybdeni. 


Pyro-tartarite of nickel. 
Pyro tartaris niccoli. 


Pyro-tartarite of gold. 
Pyro-tartaris auri. 


Pyro-tartarite of platina. 
Pyro-tartaris platini. 
Pyro-tartarite of lead. 
Pyro tartaris plumbi. 
P;ro-tartarite of potaſh. 
Pyro-tartaris potaſſe. 
Pyro-tartarite of ſoda. 
Pyro tartaris ſodæ. 


Pyro-tartarite of tungſten; 
Pyre-tartaris tumſleni. 


Pyro tartarite of zinc, 
Pyro tartaris Zinc. 


New Names. 


Platina. 
Platinum. 


Potaſh. 
Wn otaſſa, a. 


Potaſh, melted. 
Potaſſa fuſa. 

Potaſh, Gliceous fluid. 
Potafſa ſilicea fluida. 


Pruſſiate. 
Pruſſias, tis. ſ. m. 


Pruſſiate of alumine. 
Pruſſias alumineſus. 


Pruſſiate of ammoniac. 


Pruſfas ammomacalis. 


Pruſſiate of antimony, 
Pruſſias fitbii. 

Pruſſiate of filver. 
Pruſjias argenti. 


Pruſſiate of arſenic. 
Pruſſias arſenicalis. 


Pruſſiate of barytes. 
Pruſſas baryticus. 


Pruſſiate of biſmuth. 
Prufſias biſmuthi, 


Pruſſiate of lime. 
Pruſſras calcareus, 


Pruſſiate of cobalt. 
Pruſjias cobalti, 


Pruſſiate of copper. 
Priſſias cupri. 


Pruſſiate of tin. 
Proſe: Hanni. 


Dickionary for the 


P Old Names. 
9755 Blanca. 


P lat 1 Na. 
Platina del pinto. 


{ Vegetable cauſtic fixed alkali. 
: Lapis cauſticur. 


: Liquor of flints. 


# Salts formed by the union of 

the Pruſſic acid, or colouring 

12 of Pruſſian blue, with 
different baſes. | 

| This genus of ſalts had no 
name in the old Nomenclature. 


Calcarecus pruſſiate. 


Pruſſian lime. dualer. 


Pruſſia 
of p 
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New Names. P Old Names. 
pruſſiate of iron. Pruſſian blue. 
Pruſſias ferri. Berlin blue. 


Pruſſiate of magneſia. 
Pruſſias magneſie. 
Pruſſiate of manganeſe. 
Pruſſiat magneſii. 
Pruſſiate of mercury. 
Pruſſias hydrargyri. 
Pruſſiate of molybdena. 
Pruſſias molybdeni. 


Pruſſiate of nickel. 
Pruſſhas nicroli. 


Pruſſiate of gold. 


Pruſſias auri. 


Pruſſiate of platina. 
Pruſſias platini. 

Pruſſiate of lead. 
Pruſſias plumbi. 

Pruſſiate of potaſh. 
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Liquor ſaturated with the colour- 


Pruſſias petaſſe. ing part of Pruſſian blue. 


Pruſſiate, ferruginous ſaturated, 
of potaſh. i 
Pruſſias potaſſæ ferruginoſus Fruſſian allali. 
ſaturatus. 
Pruſſiate, ferruginous, not ſa- 


turated, of potaſh. ** f 
Pruſſias potaſſe ferruginoſus Phlogyſlicated alkali. 


non ſaturatus. 
Pruſſiate of ſoda. 
P ruſſias ſodæ. 
Pyrophorus of Homberg. | 
Pyrophorum Hombergii. : Pyrophorus of Homberg. 
R 


Reſins. 
Refine. : Reſins. 


— 
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Salts formed by the union of 
Saccho-late. the ſaccho lactic acid with gif. 
Sacchelas, tis. f. m. ferent baſcs. 


This ſpecies of ſalts has no 
name in the old.Nomenclature. 


Saccho-late of alumine. 
Saccholas alumineſus. 


Saccho late of ammoniac. 
Saccholas ammoniacal:s. 


Saccho-late of antimony. - 
Saccholas flibii . 

Saccho-late of ſulphur. 
Saccholas argenti. 


Saccho-late of arſenic, 
Saccholas arſenicalis. 

Saccho-late of barytes. 
Saccholas baryticus. 

Saccho-late of biſmuth. 
Saceholas biſmuth. 


Sxccho-late of lime. 
Saccbolas calcareui. 


[1 
oY ] : 
Y 
be £ 4 
4 
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{ 
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Saccho- late of cobalt. hs 
Saccholas cebalti. 


| Saccho-late of copper. 
Saccholas cupri. 


Saccho-late of tin. 
Saccholas ſlauni. 


Saiccho-late of iron. 
Saccholas ferri. 
Saccho-late of magneſia. 
Saccholas mapneſus 
Saccho-late of manganeſe, 
Face betas ma gugſti. 
Saccho-late of mercury. 
Sacchilas hyarargyri. 


= 
x "t On u la 
daponul 


825 
Wh On ulæ 
da bonn. 


ponulæ 
dagen 


Sacch 
Sacc 


daccho 
Sac 


Saccho 
$acci 


daccho 


Sacch 


daccho- 
Sach 
dzccho- 
Cacch. 
daccho- 
$acch; 


daccho-] 


S$acchs 


daccho-!. 


Sacco. 


daponula 


Saponu 


daponuls 


Sapenu 


daponula 


Saponu. 


. 
vaponula, 


Japonul 


daponula 


Saponul, 


85. 
* aponula | 
Saponul, 


no 
Te. 
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dꝛecho - late of molybdena. 
Saccholas mol ybdeni. 


daccho-late of nickel, 
$accholas niccoli. 


Saccho-late of gold. 
Saccholas auri, 


Giccho-late of platina. 
Saccholas platini. #® 


daccho-late of lead. 
Saccholas plumbi. 


dꝛecho· late of potaſh, 
Sacchalas potaſſe. 

Cccho-late of ſoda. 
Saccholas fode. 


daccho-late of tungſten. 
Saccholas tunſtent. 


daccho-late of zinc. 
Sacctolas zinci. 


daponulæ. 
Saponuli. 


daponulæ, acid. 
Sapenult acidi. 


daponula of alumine. 
Saponulus aluminoſus. 


daponula, ammoniacal. 
daponulus ammoniacalis. 


daponula of baryces, 
Sabonulus bary!e. 


* . 
daponula of lime. 
Sapenulus calcarcus. 


Sponula of potaſh. 
Caponulus potaſſa. 


daponulæ of ſoda. 
Laponuli ſode. 


I 
ponulze, metallic. 


aponuli metallic. 


Combinations of volatile oreſ- 
ſential oils with different baſes. 


Combinations of volatile oreſ- 
ſential oils with different acids. 


Soap compoſed of volatile oil, 
combined with the baſe of alum. 


Soap compoſed of volatile oil, 
combined with ammoniac. 


Soap compoſed of volatile oil, 
ies > with barytes. 


; Soap compoſed of volatile oil, 


combined with lime. 


combined with potath, or ſoap 
of Starkey. 

Soaps compoſed of volatile 
oils, combined with fixed mi- 
neral alkali, or ſoda. 


Soap compoſed of volatile oil, 


oils, — to metallic ſubltan- 
CES. 


8 Soaps compoſed of volatile 


A 
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0 


Salts formed by the union 8 
88 the acid of greaſe, or the ſebacic 
geha, 4 K * acid, with different baſes. 
es + racy | Theſe falts have no name in 
Lthe ancient Nomenclature. 


Sebate of alumine, 
Sebas aluminoſus. 

Sebate of ammoniac. 
Sebas ammonicalts. 

Sebate of antimony. 
Sebas ſtibii. 

Sebate of ſilver. 
Sebas argenti. 

Sebate of arſenic. 
Sebas arſenicalit. 

Sebate of barytes. 

|  Sebas baryticus. 


Sebate of biſmuth. 
Sebas biſmuthi. 


Sebate of lime. 
 Sebas calcareus, i 


Sebate of cobalt. 
Sebas cobalti. 


Sebate of copper. 
Sebas cupri. 

Sebate of tin. 
Sebas flanni. 


Sebate of iron. 
Sebas ferri. 


Sebate of magneſia. 
Sebas magnefte. 


Sebate of manganeſe. 
Sebas magr:eſri. 

Sebate of mercury. 
Sebas hydrargyri. 


E-hate of molybdena. 
Seba molybaeni. 


ot 
acic 


e in 
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Sebate of nickel. 
Sebas niccoli. 


Sebate of gold. 


Sebas auri. 
Sebate of platina. 
Sebas platini. 
Sebate of lead. 
Sebas phumbi. 
Sebate of potaſh. 
Sebas potaſſeæ. 
Sebate of ſoda. 
Sebas ſodæ. 


Sebate of tungſten. 


Sebas tunſleni. 
Sebate of zinc. 
Seba 2inti. 

Semi-metals. 


Silex, or ſiliceous earth. 
Silica, terra ſilicea. 


Silver. 
Argentum. 


Soaps, acid. 
Sapones acid. 
Soap of alumine. 
Sapo aluminoſus. 
Soap, ammoniacal. 
Sapo ammoniacalis. 
Soap of barytes. 
Sapo baryticus. 
Soap of lime. 
Sapo calcarcus. 
Soap of magneſia. 
Sapa mag neſiæ. 
Vol. IV. 


8 Old Names. 


Semi- metal t. 
Juartaoſe earth, 
Stliceous earbh. 
J itr able earth. 


Diana. 
3 Lon: 
Silver. 
; Combinations of fat or fixed 


oils with different baſes. 


Combinations of fat or fixed 
oils with different acids. 


Soap compoſed of fixed oil, 
combined with alumine. 


Soap compoſed of fixed oil, 
combined with volatile alkali. 


Soap compoſed of fixed oil, 
combined with barytes. 

Soap compoſed of fixed ol, 
combined with lime. 


Soap compoſed of fixed oil, 
combined with magueſia. 


B b 


#, 


New Names. 


| 8 
. Soap compoſed of fixed 
Soap of potaſh. 0 3 red oil, Suc 
| combined with fixed table 
| Tt, fs, | alkali, Mens A 
= Soap compoſed. of fixed oil, 
Soap of ſoda, p po $ 
| bined 
1 " Sapo ode. \ combined wit bees mine fs 
i". Soaps, metallic. | 1 Combinations of fat or fixed 
=_ Sapones metallici. oils with metallic ſubſtances. _ 
_— Cauftic ſoda. 
15 Fiery * Sheri alt ali. duc 
if Mineral athali. ; 8 
6 1 1 uc. 
[ - * "EY © : Starch. 5. 
f \ 8 
\ Steel. wo 
Chalyts. ; Ste. $; 
| | Gueciante - Salts formal by the combi. _ 
c "rr ** /. 10 nation of the ſuccinic acid with , 
F n different baſes. Succ 
3 Succinate of alumine. 8 
5 Succinat alumineſus. Suce 
Succinate of ammoniac. 8 
Succinat ammoniacalis. Succ 
Succinate of antimony. Sa 
Succinas flibii. Suec 
Succinate of arſenic. S 
Succinas arſenicalis. "FE 
Succinate of barytes. Su 
Succinas baryticus. 
Succinate of biſmuth. dug 
Succinas biſmuthi. 8 
Succinate of lime. duga 
Succinas calcareus. | Sa 
Succinate"of cobalt. Suga 
Succinas cobalti. Sa 
Succinate of copper. 
Succinas cupri. 


Succinate of tin. 
Succinas ſtanni. 


Succinate of iron. 
Succinas ferri. 


1th 
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Succinate of magneſia. 
Succinas magnefie. 

Succinate of manganeſe. 
Succinat mag neſſi. 

Succinate of mercury. 
Succinas hydrargyri. 


Succinate of molybdena. 
Succinas melybdeni. 


Succinate of nickel. 
Succinas niccoli. 


Succinate of gold. 
Succinas auri. 
Succinate of platina. 
Succinas plalini. 
Succinate of lead. 
Succinas plumbi. 
Succinate of potaſh. 
Succinas potaſſe. 
Succinate of ſoda. 
Succinas ſadæ. 
Succinate of tungſten, 
Succinas tunſleni. 


Succinate of zinc. 
Succinas xinci. 


Succinum, or amber. 
Succinum. 


Sugar. 
Saccharum. 


Sugar, cryſtalliſed. 
Saccharum cryſalliſatum. 


Sugar of milk. 
Saccbarum lactit. 


8 Old Names: 


Karabeum. 
5 ellow amber, 
Amber. | 


| 5 Sugar. 
| Sugar candy. 


Sugar of milk, 


B b 2 
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Sulphates. 
Sulphas, tis. /. m. 


Sulphate of alumine. 
Sulphas aluminoſus. 


Sulphate, ammoniacal. 
Sulphas ammoniacalis. 


- 


Sulphate of antimony. 


Sulphas fl ibii. 
Sulphate of ſilver. 
Sulphas argenti. 


Sulphate of arſenic. 
Sulphas arſemcalis, 


- Sulphate of barytes. 


Sulphas baryticus, - 


Sulphate of biſmuth. 
Sulphas biſmuth, 


Sulphate of lime. 
Sulphas calcareus. 


Sulphate of cobalt. 
Sulphas cobalti, 


Sulphate of copper. 
Sulphas cupri. 


Sulphate of tin. 
Sulphas flanns. 


Sulphate of iron. 
Sulphas ferri. 


8 | Old Names. 


ſ Salts formed by the com- 


bination of the ſulphuric acid 


with diſſerent baſes, | Sulph: 
Alum. Sulp 
Argillaceous vitrioh. 
Ammoniacal witriolic ſalt. + 
Ammoniacal ſalt ¶ ſecret of Glas WW Sulpha 
bert.) Sulp, 
Ammoniacal vitriol. Sulphat 
[ Vitriol of antimony. * 
Sulphat 
Vitriol of ſilver. Sulpl 
Vitriol of luna. Sulphat 
J rio of arſenic. Naa 
5 Sulphat 
Ponderous ſpar. Sulph 
Barotic vitriol. gul 
ulphat 
uni of biſmuth. . 
Firidlof B | Sulphat. 
itriol of lime. ulph, 
Calcareous vitriol. I 
Selenite. | 
Gypſum. . Sulphate 
| Sulph 
ni Fall. 
Vitriol of Cyprus. . dulphate 
Blue vitriall. Sulpha 
Vitriol of copper, or of Venus. daloh 
Blue copperas. Sulphs 
[ Vitriol of tin, 
| Sulphate 
Martial vitrial. ' Sulpha 
Green vitriol. 
Vitriol of iron. 
Green copperat. dulphite. 


Sulphis, t. 
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Sulphate of magneſia. 
Sulphas W 


Sulphate of manganeſe. 
Sulphas magngſti. 

Sulphate of mercury. 
Sulphas hydrargyri. 

Sulphate of molybdena, 
Sulphas molybdeni. 


Sulphate of nickel. 
Sulphas niccoli. 


Sulphate of gold. 
Sulphas auri. 


Sulphate of platina. 
Sulphas platini. 


Sulphate of lead. 
Sulphas Plumbi. 


Sulphate of potaſh. 
Sulphas potaſſe. 


Sulphate of ſoda. 
Sulphas ſadæ. 


Sulphate of tuagſten. 
Sulphas tunſteni. 


Sulphate of zinc. 
Sulphas zinci. 


Sulphite. 
Sulphit, tir. 


B bz 


| ? Vitriol of lead: 
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N Old Names. 
Magnefian 1 witriol. 
' Bitter cathartee ſalt. 

; Epſom ſalt. 
Salt {de * 

E. of Seydſchutz 
Salt of Sedlits. 


: 4 itriol of manganeſs 
| vitro of mercury. 


Vitriol of potaſb. 

Sal de duobus. 

Vitriolated tartar. 

Arcanum duplicatum. 

Sal polychreſt of Glaſer. 

Glauber's ſalt. . 
$ Vitr io. of. oda. | y 


Vitriol of Goſlar, 
White copperat. 


Salt formed by the combina- 
tion of the ſulphureous acid 


Vitriol of win. . 
White vitriol. 
Tron * baſes. 


New Names. + 


Sulphite of alumine. 
Sulphis aluminoſus. 


Zulphite of ammoniac. 


Sulphis ammoniacalis. 


Sulphite of antimony. 
- Sulphis ſlibii. 
Sulphite of filyer. - 
Sulphis argenti. 
Sulphite of arſenic. - 
Sulphis arſenicalis. 
Sulphite of barytes. 
Sulphis baryticus, 
Sulphite of biſmuth. 
Sulphis biſmuthi. 
Sulphite of lime. 
Sulphis calcareus. 
Sulphite of cobalt. 
Sulphis coballi. 
Sulphite of copper. - 
Sulphis cupri. 
Sulphite of tin. 
Sulphis ſlanni. 
Sulphite of iron. 
Sulphis ferri. 
Sulphite of magneſia. 
Sulphis mag neſiæ. 
Sulphite of manganeſe. 
Sulphis magnefit, 
Sulphite of mercury. 
Sulphis hydrargyri. 


Sulphite of molybdena. 


Sulphis molybdena, | 


Sulphite of nickel, 
Sulphis niccoli. 


N 
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Sulphite of gold. 4 8 
Sulphts auri. | | AY 1 

Sulphite of platina. 9 5 
Sulphis platini. 

Sulphite of lead. 
Sulphis plumbi. ; 

Sulphite of potaſh. . digs 
Sulphis poraſſe. X |: Sulphureons ſalt of Stahl. 

Sulphite of ſoda. | 
Sulphis ſodæ. 

Sulphite of tungſten. : 
Sulphis tunſteni. ; ; hy | 5 95 | | 


Sulphite of zinc. 
Sulphis zinci, | 
Sulphur. Wks 3 | 1 
Sulphur. os anal | — 


Sulphur ſublimated. | 


Sulphures, alkaline. $4 Alkaline liver of ſulphur. 
Sulphureta alkalina, Alkaline hepars. | . 


Sulphure of alumine. 
Sulphuretum aluminæ. 


Sulphure, ammoniacal. Fuming liquor of Boyle. 
Sulphuretum ammoniacale, Volatile alkaline lever of ſulphur. 


Sulphure of antimony. 
Sulphuretum flibii. | Any 


Sulphure, native, of . 3 
Sulphuretum flibii nati vum. Wes CY. 


Sulphure of ſilver. 
Sulphuretum argenti. Blanc Amal. 


Sulphure of barytes. XY ; 
Sulphuretum baryte. | Barotic liver of ſulphur - r 


Sulphure of biſmuth. Wy 
Sulphuretum biſmuthi, 4 
| B 


722 ie - 
— 11 — > _ 


Now Names. 


Sulphure, calcareous. 
Sulphuretum calcareum. 


Sulphure of cobalt. 
Sulphureum cobalti. 


Sulphure of copper. 
| Sulphuretum cupri. 


Sulphure of tin. 
'  Sulphuretum ſtanni. \ 
Sulphure of iron. 
Sulphuretum ferri. 
, Sulphure of fixed oils. 
Sulphuretum olei fixi. 


Sulphure of volatile oil. 


Sulphuretum olei volatilic. 


Sulpi:ure of magneſia. 
Sulphuretum magneſce. 


Sulphure of manganeſe. 
Sulphuretum magneſii. 
Sulphure of mercury. 
Sulphuretum hydraegyri. 
Sulphures, metallic. 
Sulphureta metallica 
Sulphure of molybdena. 
\ Sulphur etum molybdem. 
Sulphure of nickel. 
Sulphuretum nicceli. 
Sulphure of gold. 
Sulphur tum auri. 
Sulphure of platina. 
Sulphuretum platini. 
Sulphure of lead. 
Sutpburetun plumbi. 


Sulphure of potaſh. 
Sulphuretum potaſſe- 


= Old Names 


{ Colcareous liver of ſulphur. 


| Pyrites of copper. 


| | Martial pyrites. 


| Bolſam of jupburs 
Ian of ſulphur. 
© Liver of magneſian ſulphur. 


- 


| pn of ſulphur with n- 


Liver of ſulphur with a baſe of v6 
: getable alkak. 


Tartarit 
Tartare, 
Tarts 


Tartarit 
Tarta 
Tartarit 
Tarta 
Tartarit 
Tarta 
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Sulphure, antimoniated, of pot- OY 
aſh. | Antimoniated liver of ſulphur. ' 
Sulphuretumpotaſſe flibiatum. 
Sulphure of ſoda. | ag of ar er =_ « boſe of 
Sulphuretum ſodæ. fixed mineral alkali 
A ammoniated, of ſo- - 
Ammoniated liver of ſulphur. 
48.5 ſede flibiatum. | 
Sulphure of tungſten, 
Sulphuretum, tunſteni. 
Sulphure of zinc. 
Sulphuretum zinci. | * or fol ns 
Sulphures, earthy. 2 Farthy livers of ſulphur. 
Sulphureta terreas $ Earthy bepars. 
1 
Tartar. 
— —.— x : Crude Tartar. 
Tareari | Salt formed by the combina» 
7 _ * | Fri of the tartareous acid with 
, Bots f. 1. different baſes. 


Tartareous acidulum of potaſh. 4 Cream of tartar. 
Tartaris acidulus potaſſe. Cryflals of tartar. 


Tartarite of alumine. 
Tartaris aluminoſus. 
Tartarite of ammoniac. 

Tartaris ammoniacclis, 


Tartarite of antimony. 
Tartaris Aibii. 


Tartarite, acidulous, of potaſh. 9 artar. 


Ammonaiacal tartar. 
Tartareous ammomacal ſalt, 


* 


— i — — — — — .- — en o—_ 
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Taartarite of filver. 
5 Tartaris argenti. 
Tartarite of arſenic. 
Tartaris ar rſenicalis, 
Tuartarite of barytes. 
Tartaris baryticus. 
Tartarite of biſmuth. 
Tartaris biſmuthi. 


Tartarite of lime. 
T artaris calcareut. | j Calcareous tartar, 
. 


5 Tartarite of cobalt. 
£2 T artaris cobalti. | 
Tartarite of copper. 
Tartaris cupri. | 
Tartarite of tin. | 
Tartaris flanni. , | | 
Tartarite of iron. 15 
Tartaris ferri. 
Tartarife of magneſia. 
Tartaris magneſie. 
Tartarite of manganeſe. 
Tartaris magnefit. 
Tartarite of mercury. 
Tartarit hydrargyr:. , 
Tartarite of molybdena. 
Tartaris molybdeni. 
Tartarite of nickel. 
Tartarit niccoli. 


: Tartarite of gold. 
8 Tartaris auri. 


Tartarite of platina. 
Tartaris platini. 5 


_— 
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Tartarite of lead. | | R 
Tartaris plumbi. Saturnine tartar. 
| Soluble tartar. 
Tartarite of potaſh. T artarized tartar. 
Tartaris potaſſe. I Tartar of potaſb. 
JV. 4 2 etable ſalt . 
Tartarite, ammoniĩated, of pot- ee 


aſh. | 
7 : Te fibiatus. 5 tartar. 


Tartarite, ferruginous, of potaſh. ) Chalybeated tartar. 
Tartaris potaſſae ferrugineus. Seluble martial tartar. 


Tartarite of. potaſh, ſur-com- 
pounded of antimony. 5 


' Tartaris potaſſe fila. 
T artar of ſoda. 
2 177710 ſalt al. l. 
Salt of Seignette. 
Tartarite of. tungſten. - 
Tar taris tunſi en. 
Tartarite of zinc. 
Tar taris ZINC. | | 
Tin. | Tin. 
Stannum. Jupiter. 
3 { Salt formed by the combina- 
i tion of the tunſtic acid with dif- 
8 ferent baſes. | 
e This genus of ſalt has no 


name in the old N omenclature. 


Tunſtate of alumine 
Tunſtas aluminaſus. 


Tunſtate of ammoniac. 
Tunftas ammoniacalis. 


Tunſtate of antimony. 
Tunſlas libs. 


Tartarized tartar, containing an- 


—— — 
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Tunſtate of ſil ver. 17 10 
| Tunſtas argentt. | 8 
| : . Tunſt 
Tunſtate of arſenic. | _ | | Tur 
Tunſflas atſenicalis. 3 
2 fe e Tunſt; 
Tunſtate of barytes. Tun 
 Tunftas baryticut. Tunſt: 
Tunſtate of biſmuth. R | Tun 
T unſlas biſmuthi. 
Tunſtate of lime. 
T unſ}as calcareus. | | 
Tunſtate of cobalt. | 2 
Tunflas cobalti. e ao 
Tunſtate of copper. Wane 
Tunſtas cupri. Water 
Tunſtate of tin. | Water 
Tunſlas flanni. boni 
Tunſtate of iron. 5 Water: 
0 Tunſtas ferri. 
| Tunſtate of magneſia. 
Tunſlas mag neſiæ. 
Tunſtate of manganeſe. | 
Tunſtas CER ; | Zinc, 
Tunſtate of mercury. 
Tunſtas hydrargyri. 
Tunſtate of molybdena. | 
T unftas molybdeni. | 
Tunſtate of nickel. 
T unftas niccoli. 
Tunſtate of gold, 


Tunſtas auri. 
Tunſtate of platina. 
Tunſtas platini. 
Tunſtate of lead. 
Tunſlas plumbi. 
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Tunſtate of potaſh, . | 


Tunftas Potaſſar . f | 42 0 
Tunſtate of ſoda. | . 

Tunflas ſoda. f | 
Tunſtate of tungſten. 

Tunſtas tunen. 
Tunſtate of zinc. 

Tunflas zimci. 

4 

Water. | | Water. 
Water, lime, | Lime-water. 
Water, diſtilled. Diflilled water. 
Waters impregnated with car- \ Acidulous waters. 

bonic acid. Gazeous waters. 
Waters, ſulphurated. Hepatic waters. 

Z 


Zinc. 


IN D E X. 


A k 
Acids ' . 1. 
—— aQion of, a chinferiftic of ſtones - 1. 
Acid, concrete ſulphuric ' - . Wh 
— zcctiCc - - - 3. 
— benzoie * - . 8 $i 
— — hombic - - - 4- 
— boracic- ” 1. 
— — found on Jakes i in Tuſcany - I. 
—— Carbonic - - I 
—— CItric ; - - - 3 
— Cretaceous - - 8 . 1. 
—— fluoric ” ” - 1. 
— formic - - - 4. 
—— fuming muriatic Tg - - 1. 
m— 7c — - . 3 
— > - 3. 
— lthic — - 4- 
— malic — - . $- 
— Marine - -- 5 - 1. 
— mephitic - - - 1. 
— nmolybdic - - - 2. 
— muriatic — - — - * 1. 
nitrie 5 . ” . 1. 
— nitro-muriatic ” - - I. 
— uitrous — - * 1. 
— of arſenic - : - 2. 
—— oxalic | . LT. * - 3+ 
—— oxigenated muriatic =» . - KEE, 
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